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MEETING OF THE NATIONAL TELE- 
PHONE ASSOCIATION, 

General C. H. Barney, secretary of the 
National Telephone Exchange Association, 
has issued the following interesting circular 
letter concerning the Minneapolis Meeting : 

New York City, May 31, 1889. 
DEAR SIR: 

For the accommodation of delegates 
und others from the East, proposing to 
attend the next meeting of this Association 
at Minneapolis, the Pennsylvania Railroad 
Co. propose to run a special vestibule train 
of Pullman cars of the very latest pattern 
through from New York to Minneapolis 
without change. The train will consist of 
tive cars, three sleepers, one dining car and 
one composite car, containing smoking room, 
library, bath room and barber shop. 

It will be run as the second section of the 
famous ‘‘Chicago Limited,” Jeaving New 
York on Sunday, September 8th, at 9 a. M., 
arriving in Chicago 24 hours later. Mon- 
day will be spent in Chicago until 5.30 
p. M., and Minneapolis will be reached about 
8A. M., on Tuesday morning. 

This arrangement will enable delegates to 
take their ladies on the trip with the utmost 
degree of comfort, and several have already 
announced their intention of doing so, thus 
making of the trip a grand telephone family 
party. 

Tickets will be only the regular fare, 
$38.50 including berth. 

In order to secure this magnificently equip- 
ped train, it will be necessary to guarantee 
18 passengers to each sleeper, or 54 in all. 
The train will take on passengers at Phila- 
delphia, Harrisburg and Pittsburgh. New 
England delegates may leave home Satur- 
day evening, in time to connect at the start. 

If you are willing to join the party please 
fill up and sign the attached blank, and re- 
turn to me promptly, as we must know 
what to depend upon, as soon as possible. 

Yours truly, 
C. H. Barney, Secretary. 
—_>- —— 
Adjustable Condensers. 

The condensers made by Mr. William 
Marshall, of New York, have long enjoyed 
the reputation of being standard for this 
line of apparatus, and Mr. Marshall has still 
further added to his reputation during the 
past year. The accompanying illustrations 
show, Fig. 1, an adjustable condenser such as 
is used in the Wheatstone automatic survice. 
Its total capacity is 6.75 micro-farads, sub- 
divided as follows: 2, 1.5, 1, 1, .5, .5,. 
Mr. Marshall has recently made eight of 
these condensers for the Western Union 
Company, are using them on the 
W heatstone system, and it is stated, prefer 
them to any other make which they have 
heretofore used. Fig. 2 shows the form of 
condenser used in the British Government 
telegraph service with a total capacity of 
five micro-farads, subdivided into eleven 
sections as follows: 2, 1, 1,.4,.2, .2, .1, .04, 
03, .02, .01. 

Mr. F. W. Jones, of the Postal Telegraph 
Cable Company and United Lines Company, 
in a letter to Mr. Marshall states that his 
companies have been using a large number of 
these condensers with perfect satisfaction, 
and adds that he considers them superior to 
any other made here or abroad. Mr. George 
A. Hamilton, of the Western Union, con- 
tributes similar testimony. 
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Is the Coil in the Pyromagnetic 
Motor Efficient? 

Mr. Edison has claimed, in his United 
States patent for a pyromagnetic motor, a 
stationary coil designed to establish a polar- 
ity in the armature at a right angle to that 
produced by the field-magnet, and as I ob- 
serve that he has retained this feature in his 
British patent, Iam prompted to propound 


a query which long since presented itself to | 


me, namely, whether, if the polarization 
due to the coil operates in the 
claimed, the increase 
of efficiency due to 
it is not paid for in 
full at the dynamo ? 

While I hesitated 
to believe that both 
Mr. Edison and the 
experts of the patent 
office could have 
adopted a theoretic- 
ally inoperative de- 
vice, yet Ihave been 
unable, after a care- 
ful study of the sub- 
ject, to reach any 
other conclusion. 

If the power of 
the motor can be in- 
creased in this man- 
ner, then if an arm- 
ature, rotating be- 
tween the poles of a permanent magnet, is 
subjected to the influence of a stationary 
coil energized by a dynamo driven by the 
armature ; or, even better, if another perma- 
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Fic. 1—MARSHALL CONDENSER, USED IN 
WHEATSTONE AUTOMATIC SERVICE. 
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An Electric Boat. 

For the first time in its history, says the 
| Toronto Globe, our bay was the scene of a 
| novel event on Her Majesty’s 70th birthday. 
| An electric boat carried four gentlemen to 
| the island and back. Messrs. E. and G. C. 
Wismer, the owners, and Messrs. Wm. 
| Roberts, mechanical electrician, at d Joseph 
| Nicolls, assistant, were in charge of the ex- 
periment, which was watched with interest 





| by Mr. James Beaty, Q. C., and Mr. Geo 
manner | 


M. 8. Wilson, manager. Many citizens saw 
this experiment, 
which was intended 
to be a private one 
The boat moved on 
the water like a 
duck. It showed 
how completely elec. 
tricity is adapted to 
run a boat of any 
size. The Electri- 
cana Accumulator 
Company have their 
charter, and expect 
great developments 
shortly. 

The storage cell 
was from the shop, 
45 Queen street east, 
and was the Frippe 
type. 





0 
Travelling Electric Light. 

A travelling electric light has been used 

much success. The 

arrangement is a very simple one. A dy- 





nent magnet is used instead of the coil ; then | namo, with an engine to drive it, is mounted 
the armature should rotate’ perpetually, | on a wagon, something like that of a steam 


without the expenditure of energy. 


fire engine, containing boiler, fuel box and 


While admitting that the action of the coil | water tank, complete for a night’s service. 


upon the portions of the armature which 
are receding from the poles of the field-mag- 
net is favorable, I maintain that it will have 


| . 

| A supply of wire and a number of poles cor- 
| responding to the number of arc lights 
| required are added to the equipment, which 
! 





Fig. 2—MArsHALL CoNDENSER, BRITISH GOVERNMENT TYPE. 


an adverse effect upon the portions which 
are approaching the poles. 

With all deference to the parties interested, 
the authorities of the patent office have ap 
parently inadvertently, and under the pres- 
sure of onerous duties, allowed a claim for a 
feature which is at variance with physical 
laws; and it should not be considered a re- 
flection upon the patent office corps, but 
rather upon the legislators who fail to pro- 
vide for increasing the force and accommo- 
dations in a department the conduct of 
which is a credit to the nation, and the 
records of which are destined to descend to 
posterity as a grand memorial of the scien- 
tific attainments of the present epoch. 

Wo. B, CooPer. 








is then drawn by a pair of horses to any 
desired place. On arriving there, the poles 
are set up where required and stayed with 
wires fastened with stakes driven into the 
ground ; the lamps are then hung to them 
and properly connected, and the engine is 
set in motion. The lights immediately kin- 
dle, and from one to 50 lamps can be ope- 
rated, according to the power of the machine. 
As the lamps can be suspended anywhere, 
and are not affected by wind or rain, the 
advantage of the apparatus to contractors 
and others who have to carry on night work 
is apparent, 








ELECTRICAL POSSIBILITIES AS 


VIEWED BY A BUSINESS 
MAN. 


An Address by Erastus Wiman Before 
the Electric Club. 


. 

The lecturer of the evening wasintroduced 
by Vice-President O. E. Madden, and amid 
much applause addressed the Club as fol- 
lows : 

Gentlemen, I must crave your indulgence 
for, as your good vice-president hassaid, Iam 
hardly in a condition to talk to you to-night, 
and especially as the subject of electricity is 
one of whichI have very little knowledge 
technically. 

While just enjoying one of the delightful 
dinners of your Club, I heard a friend say 
that I would be all the more welcome to the 
Club, because I knew so little, inasmuch as 
a gcod many members felt that they knew 
very little upon the subject themselves. It is 
unfortunate for me that your winning secre 
tary should have won my consent to perform 
this task, for I am so ill at ease and so little 
at home in relation to it. If I had to talk of 
the great mercantile agency with its 135 
branch establishments, which 1 have the 
pleasure of being connected with, and to 





tell you of its great area of usefulness 
and advantages, I might talk to you 
intelligently. If I were to talk to you 


of the telegraph system of Canada, of 
which I am president, I could tell you some- 
thing perhaps of interest as to our progress 
in electricity in the Dominion. If I were to 
discuss the advantages of base ball, as an 
economic device for the promotion of the 
gospel of relaxation, or still further, the 
prospects of Staten Island, the greatest 
suburb of the ‘‘greatest city of the greatest 
country under the sun,” I should be at 


home ; or if I were to tell about the 
Battery being the great focal point ef 


North America at which all roads end, and 
from which reach out immense interests in- 
volving harbor enlargement and suburban 
development, I might talk with some intel- 
ligence. 

I might tell you, too, something about 
that representative of America, who is elec- 
trifying Paris at present, whom I brought 
to Staten Island to achieve a career of fame 
—Buffalo Bill. I might also talk to you of 
the strained condition that New York is 
in, as a business center, fulfilling her destiny 
and maintaining her supremacy at an ex- 
cessive cost, and about Staten Island asa 
point that will revolutionize the tax upon 
commerce of this port, and interest you per- 
haps when I tell you that on that island alone 
can there be simultaneously performed the 
three great factors of commerce, viz: re- 
ceipt, storage and shipment, with a maxi- 
mum of advantage ata minimum of cost. 
To-day we are receiving in Jersey City ; 
we are storing in Brooklyn, and we are 
shipping in New York; involving a 
treble tax on every ton of produce exported 
or imported, while this could be done at one- 
third the cost, simultaneously, on Staten 
Island. Again I might talk to you familiarly 
about commercial union with Canada, and 
the abolition of the great barrier in the 
shape of a customs line which divides the 
two halves of the continent, and indulge in 
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the hope that the English speaking com- 
munities of this country may yet be united 
commercially. 

With all these subjects I would be on 
familiar ground. : But to-night 1 am before 
you to talk about a subject in regard to 
which I hardly know where to commence. 
It is almost a species of cruelty to ask me, 
ignorant as I am upon the subject, to ad- 
dress men so trained in such lore as are the 
members of this club, But I will do the 
best [ can to tell you Low this thing strikes 
a business man ; and the first thing that im- 
presses him is that there is no force that so 
perfectly enshrouds and involves a business 
man today as does electricity. It is the 
strangest thing how greatly it has increased 
theactivity of a business man. Even the brev- 
ity of the telegraph, by which he can dash off 
a letter in ten words, compresses a business 
man’s efforts to a degree that he never 
dreamed of before. He never would sit 
down and write a letter in ten words ; but 
he sends an important message by telegraph 
with that number of words and thinks 
nothing of it. One would think that the 
whole earth was surcbarged with electricity, 
and that the whole business atmosphere of 
the world was equally surcharged with 
activity, simply because of the presence of 
electricity, that wonderful agent of Provi- 
dence ; and if to accomplish results quickly, 
close transactions promptly, and generally 
to get through with things, is a step toward 
a business man’s millennium, then we must 
be nearing that heavenly expectation. 

Ilow electricity shapes a man’s character 
and develops his capacity, how it enables 
him to accomplish more within a given 
space of time, how much men’s efforts are 
doubled up and their achievements quad- 
rupled, is patent to all observers. The 
ability to communicate with all parts of the 
vlobe by the use of the cable, the means of 
instantaneous communication with the most 
remote places ; the power to command the 
movement of the products of every clime ; 
the facility with which money is transmitted, 
all enormously adds to the power of man’s 
accomplishment and achievement. It makes 
him almost omnipotent, that he can in an 
instant communicate with the remotest parts 
of theearth. The means of communication, 
which are the signs of the highest forms of 





civilization, are the most perfect by aid of | 


electricity, simply because they are instanta- 
There is no competition against 
There can be nothing 


neous, 
instantaneousress, 


quicker than the instant thought, the instant | 


flash of thought from one end of the globe 
to the other. 
tion through the ocean, and under the ocean 


Man's power of communica- | 


to all parts of the globe, make him almost | 


divine in what he can achieve. But great 
as may be his efforts with regard to the 
ocean, and to the distant climes and distant 
countries, the land lines do infinitely more 
for the business man. I never go up into 
that wonderful operating room of the West- 
ern Union Telegraph Company, but I am 
tilled with amazement at the marvellous 
force and power that is latent there in its 
ability to communicate with all parts of this 
great continent of maguificent distances. 
The facility afforded to business men by 
such an organization as the Western Union 
Telegraph Company, is simply enormous, 
and reaches a facility for the transaction of 
business greater than all other forces and 
powers combined, 

Wher you remember that all places within 
the three oceans, the Atlantic, the Pacific 
and the Arctic, and the Gulf, are accessible 
almost instantaneously, for a very moderate 
price, and that you can communicate and 
get back an answer in a very limited time; 
that you can go to every city in this land, 
und on almost every corner find means of 
access to almost every other corner, at avery 
small price, it has secmed to me that we 
have not yet woke up to a realization of the 
magnitude of the advantage that is in the 
hands of the business man. The Western 
Union is a magnificent combination for a 
It is a uniform electrical 
It has 


business purpose. 
effort in all parts of the country. 


been created only by a union of effort in 
numerous localities, sometimes inaugurated 
by public spirit, sometimes by the necessities 


| an army of occupation. 





of the community, not infrequently by a 
competitive desire, sometimes by a bitter 
feeling provoked by what appeared to be a 
neglect of public interests and the develop- 
ment of a monopolistic tendency. But 
there it is to-day the strongest and most 
comprehensive organization of electrical ef- 
fort in the world. I happen to be on the 
committee of the Western Union board that 
examines the securities every year of the 
Western Union Telegraph Company. They 
have eleven millions of these securities, and 
it takes about three afternoons for three 
weeks in the summer to examine them. 

I never go through these strange accumu- 
lations of securities without realizing that 
we are walking all the time in a great grave- 
yard of electrical possibilities made impossi- 
ble. Every package of papers contains 
evidences of an effort made, and two-thirds 
of the time a disappointment met, till one 
reaches the conclusion that competitive 
telegraphy is an impossibility ; no man can 
be familiar with the Western Union Tele- 
graph Company but he realizes the fact that 
of all departments of human effort there 
have been more failures in competitive teleg- 
raphy than on any other, that in proportion 
to the money invested, less has been made 
by the general public than in any other 
department of business life. 

But great as may be that which a man 
can accomplish and the added business 
facility arising from the telegraph land lines, 
it is insignificant in comparison with his use 
of telephone. ‘To my mind, of all electrical 
inventions that man ever created, the tele- 
phone is the most marvellous, the most 
useful, the most available and the cheapest 
in proportion to the service it performs. I 
remember once when Sir John Pender was 
here—it is not very long ago—I picked up 
in the Western Union oflice the list of sub- 
scribers of the Bell Telephone Company, in 
Providence, and said to Mr. Gould, who 
me, ‘‘ You see these 
big houses 


was standing near 
2.000 names—these pames of 
and large manufacturing firms—these 57 
banks in the list all use the telephone. 
Now is the time to buy the telephone ; you 
can get it now for five or six millions and if 


| you sell Mr, Pender this amount of Western 


Union stock at the price he wants it at, and 
with the proceeds buy out the control of the 
Bell Telephone, you will consummate a 
business operation the most influential that 
ever took place in the world.” Had he 
done what I prophesied would have 
come true already. Every one of those 
banks and firms and manufacturing con- 
cerns would then have been an office of the 
Western Union Telegraph Company and 
that company would have been supreme as 
Now they are not 
competitors ; to-morrow they may not be 
less than that; perhaps in ten years they 
will be positive competitors, with the advan- 
tage to the telephone that it will have its 
office in every bank, in every busiuess office, 
while the Western Union Telegraph Com- 
pany will have its location ona corner cf a 
street some distance away. When men can 
talk by vibration from erd of the 
country to the other, when they car talk to 
their customers, When without the aid of an 
operator instantly offer stocks, salt, sugar, 
or any thing else they have got to sell, and 
equally communicate with all their imme- 
diate environment, as with any city such as 
Boston, Philadelphia, Hartford and Provi- 
dence, it seems to me that the electric possi- 
bilities from a business point of view are 
simply illimitable ; and that electricity has 
done more and will do more for the business 
man than any other influence under the sun. 
It is just beginning to dawn upon us what 
an enormous facility this force has created 
for the use of the business man. 

One would think that the ability to send a 
dispatch in ten words and to have an al- 
most instantaneous reply from any part of 
the world ; to talk freely over the telephone 
would so facilitate business pursuits and 
close up transactions so quickly that it 
would beget leisure, rest and quiet, but such 
Thet hirst for achievement 


so, 


one 


is not the case. 
is so great, and we are so fearfully and 
wonderfully made, that the more we do, the 
more we seek to do, It would seem as if 


| 





electricity as it stimulates the nerve centers 
and promotes the circulation of the blood in 
the human body, so stimulates the business 
pulse that we are harder worked than ever, 
have more to do with more pressure upon 
our time. 

No wonder that Herbert Spencer, when 
he came to this country, was struck with this 
ceaseless activity, and said thatof all gospels 
that needed to be preached, the gospel of re- 
laxation was the one most needed for the 
American people. A sorry instance of this 
is before you to-night, attempting to interest 
you for a few minutes upon a subject with 
which you areall familiar, about which, on the 
other hand, he knows nothing at all, except 
to note its ulterior influences. Yet we are 
all so strangely different; all running in 
grooves so decidedly apart from each other, 
that we may be benefited by looking at these 
subjects from different points of view, and I 
shall be happy indeed if I should give youa 
single thought different from that which you 
already possess as to the possibilities of elec- 
tricity for the busipess man. 

If one isto judge what will be accom- 
plished in the next 50 years by what has 
been done within the last 50 years, what 
will be the result to the business man. Not- 
withstanding all that bas been achieved 
in the last 50 years, we are progressing 
electrically at arate thatis simply marvellous. 
What new powers will be developed no one 
knows. Perbaps, ultimately, electricity will 
be drawn directly from the sun. It may be 
there will be no intervening device which 
will have to be operated to get it directly 
from the heat stored in coal, which ages ago 
was derived from the sun as the source of all 
heat and power. ‘The miraculous is always 
possible in a power as subtle as electricity. 

For instance, what possibilities are not re- 
sident in the use of the latest electrical de- 
vice, the phonograph ? The transmission of 
the human voice, the storage of thoughts, the 
communication from one age to another of 
the intunation, the emphasis, and the force 
of eloquence, song or command, where will 
it end? In business, the phonograph will 
play a most important part. Personally 
it will enable men like myself, who begin 
work at four o’olock in the morning, instead 
of laboriously writing out our thoughts, to 
pour them into the cylinder of a phonograph, 
pocketing it, and hand the result to a type- 
writer, increase one’s capacity for work four- 
fold. For the transaction of business away 
from business, for immediately discharging 
some forgotten correspondence, and for in 
structions to subordinates, the phonograph 
at home will be of an immense service. One 
seems to be dreaming when the possibilitiesin 
business are estimated, as resulting from the 
uses of electricity. 

To-day, we can talk to Boston, Baltimore, 
and Philadelphia as plainly as I am talking 
to you. If the same ratio of progress is 
made in the next 50 years as in the present 
half century, no one knows what will hap- 
pen next, andif the business millennium con- 
sist of adoing and achievement, it will be 
brought around by electricity. If money 
‘an be made by the frequency and rapidity 
with which business is transacted, we would 
be the richest nation under the sun. The 
only trouble is that the more business we do 
the more we are stimulated by the electricity 
to activity, the more competitive beecme our 
efforts ; and the more competitive the less pro- 


titable does business become. This is a 
singular change. Competition used to be 


considered the life of trade, it is get- 
ting to be the death of profit. (Laughter.) 
Unrestricted competition is the most expen- 
sive luxury the American people are now 
indulging in. Amid the blinding fury with 
which combinations are regarded, events 
have nevertheless proved that there is more 
disaster and more ex pense in competition than 
is in all the combinations ever made. There 
is no department of human effort in which 
competition has been so disastrous, and will 
continue to be so, as in the electrical busi- 
ness in which we are all so much interested. 
If by any human possibility, all these vast 
interests, which are few and easily controlled 
could be brought together, and by combina- 
tion work out their own salvation in some 
other place than a court of law, it would be 





a mercy indeed. If this insane desire to get 
a little the better of one another could be 
tempered, and if the various conflicting inter- 
ests could be brought into line, so that we 
would have a great electrical trust made of 
the various electric warehouses, light ccm- 
panies, systems, etc., if we could have some- 
thing of that sort done, the electrical millen- 
ium would seem in sight. 
* * * * * 

During the Napoleonic wars England is- 
sued a very large amount of consols at high 
rates. These have been falling due for some 
years, and the Chancellor of the Exchecquer 
has been converting them into new issues at 
as low a rate as two and a half per cent. in 
terest, thus cutting men’s incomes right in 
two. With a desire to reinvest, the field for 
safety and profit is limited. Russia, which was 
formerly a great absorbent of English capi- 
tal, is no longer the attractive field, for it is 
presumed she will have in time to repudiate, 
owing to the enormous military expendi- 
ture. France wants no more English money, 
and Germany needs none, while the English 
investor finds no profit in land. There is, 
therefore, an absolute necessity for English 
money to find an outlet in this country. 

The attractiveness of the United States as 
field for investment is shown by the marvel- 
lous progress made by this country, its mag- 
nificent career, marked just now by that 
splendid centennial which we all helped to 
celebrate. It is no wonder capital comes 
hither when parties from abroad recall the 
tremendous progress that has been made, 
how stable and strong and firm this govern- 
ment is, how it is absorbing European im- 
migrants at the rate of five thousand a day 
and assimilating them and making citizens 
and men out of them. When one thinks of 
the progress of the reduction of our debt and 
how trivial it is compared with what it was 
and what it is in comparison with European 
national debts, and when you think of the 
enormous surplus we continue to accumu- 
late—how strange would it not indeed be 
if English capital should not come in this 
way ? Why, this is the only place in all 
the world where it can be welland safely in- 
vested, and I look forward to hundreds of 
millions of English capital coming in this 
direction. If things go on at their present 
rate, before twenty-five years are gone one- 
third and perhaps one half of the great in- 
dustrial combinations of this country will 
be owned in England. With this amount 
of money in prospect it is a great pity that 
electric securities are not put in their most 
attractive shape. With propermanagement 
there is nothing in the world that the 
Englishman will find better and mure safe 
as an investment, and with some unity of 
purpose and harmony of action it could be 
made the fashion to invest in these securities 
us it has become the fashion to invest in 
breweries. With this in view, would it not 
be a good thing to have a great electrical 
trust to control and make profitable all the 
ready inventions of the age, and to adminis- 
ter this growing business in a manner sinmi- 
lar to that other great adequate light pro- 
ducer the Standard Oil Company? Light 
by that organization has been cheap and yet 
a large profit realized by its promoters. Mr. 
Villard has been a great friend to Mr. 
Edison and he with Messrs. Drexel, Morgan 
& Co., were the first to help him to promote 
his inventions. Jointly, they have just now 
formed agreat company of twelve millions of 
dollars to take over all the Edison plant. It 
may be pretty hard to say what this large 
capitalization represents in the shape of solid 
dollars, and yet no doubt, with the properties 
it can earn a very good dividend upon this 
amount. How much more profitable would 
be the dividend if the stock was doubled and 
trebled, and made to include all competitive 
undertakings. How much better if the pros” 
pect of interminable litigation was also elim- 
ivated, and a hearty and united action were 
for once agreed upon to make money by legiti- 
mate and business like operations of the age 
of combination for mutual benefit and the 
eventual benefit of the public. If this 
movement could be anticipated by some 
kind of organization to report and pass upon 
electrical securities, and give an intelligent 
and impartia) judgment on them, it would 
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be most desirable. Enterprises all over the 
country, necessarily helpful and useful and 
profitable, are struggling and having a hard 
time generally, and not doing the work as 
well'as they otherwise would do if they 
were easier financially. This could be 
remedied either by an endorsement of some 
strong concern, or by a thorough investiga- 
tion, of learned and impartial experts, as in 
securities of other undertakings, if electrical 
possibilities are to be what, a business man 
desires. Men with money in electrical prop 
erties feel like suggesting that guardians 
should be appointed, when he takes up his 
morning newspaper to find such giants as 
Edison and Westinghouse fighting and dis- 
puting at the rate of loss per day that is 
imply impossible to estimate, when by a 
inion of both so much that is possible and 
progressive could be accomplished. It is 
most unfortunate that the electrical securi- 
ties stand in their present position. Let us 
iope that some plan will be adopted by 
which business acumen, business sagacity 
ind business prudence will steer them in 
these days of consolidation and combination 
into a safe harbor of profitable quietude. 
My friend, Frank Thurber, taught me a 
aying from a French economist in these 
words: ‘‘ When fortunes were made by 
war, war was a business ; but in these days 
when fortunes are made by business, busi- 
ness is war.” (Laughter.) Now that is so, 
electrically, at the present moment and the 
war ought to cease and peace be declared. 
Once there came to this world a Saviour, 
whose life was a strange admixture of good 
to the body and good to the soul. When 
He left this world, that which was good for 
the soul He left behind ; and the gospel of 
kindliness, the spirit of doing unto others as 
you would be done by, and all the great and 
vlorious influences of Christianity were in- 
herited by poor humanity that sadly needed 
them. It was supposed, however, that He 
had gone and taken with Him the power of 
curing, and that no longer would the miracle 
be performed, no longer would the touch 
cure, and that the influence which on each 
he used was lost to mankind forever. But 
it may not be so. That power that we 
speak of to-night, that marvellous power 
which is so subtle, which is so mysterious, 
is equally miraculous. It is available for us 
all, is with us still, a revelation tous. We 
should thank God that we live in an age and 
in a time when, with these electrical minds 
that are before me now, we are daily discover- 
ing new uses for that power, and among them 
not the least the power to mitigate human 
suffering and to prolong life. If in all the 
wide range of that which we are to be grate- 
ful for, we include electricity, we include a 
large portion of all this, for in our every day 
pursuits, in our thoughts and in all that sur- 
rounds us, the electrical influence and force 
is very pervading and useful and available 
for our use. I can never feel that I have 
anything to be more grateful for than to 
live in the age when men like Morse, Edison, 
Bell and Field and other great benefactors 
have put into active force and usefulness this 
vreat force and power. And I am grateful, 
as we all should be, that we are born in this 
ige when so much is achieved for the good 
of man, and developing by the power of 
electricity the marvellous providence of 
G od, realizing those beautiful old lines : 
** When all Thy mercies, Oh my God, 
My rising soul surveys ; 
Transported with the view, I’m lost 
In wonder, love and praise. 
~_>-+ 
—— The organization of the Thomson 
Scientific Club has been recently perfected 
ut Lynn. The objects of this club as set 
forth by its constitution are to disseminate 
scientific, technical and kindred knowledge 
among its members, to promote the general 
interest of its members in acquiring such 
knowledge, to extend social and scientific 
intercourse among its members by providing 
u Suitable place of mecting, a library and 
such other appurtenances as may be found de- 
sirable. Over 80 persons have already signed 
the constitution, The officers are as follows : 
President, Professor Elihu Thomson ; first 
vice-president, E. Wilbur Rice, Jr. ; second 
vice-president, Chas. J. Van Depoele ; sec- 
retary, H. Bottomley;. treasurer, W. 8S. 
Gorton ; reviewer, G. F. Curtiss; executive 
committee, W. H. Blood, E. E. Boyer, C. 
F. Medbury, J. E. Randall, J. Riddell. 











The Suitability of Platinum-Iridinm 
Wire and Some Other Alloys for the 
Construction of Standards of Re- 
sistance. 

Let 8 be the specific gravity, k the con- 
ductivity at 16°-17°, mercury being taken 
as unity, e the thermo-electro-motive force 
with copper in microvolts per degree, p the 
temperature coefficiert per degree ; then the 
following values have been found for various 
alloys : 
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Platinum-Iridium |21.60) 3.78 | 7.14) 7.15 1264/1250 
Bare Nickelin ...| 8.96} 2.90 28.3 (33.2 | 180) 185 
Covered Nickelin.| 8.96) 2.91 (28.7 33.9 180 188 
Bare Ger. Silver..| 8.62) 3.84 | 9.75/11.47 396) 380 
Cov’'d Ger. Silver.| 6.64/3.60-3.67/11.1 13.2 367, 360 
Platinum-Silver ..|..... |} 2.1 6.62 --| 271| 267 








With copper and nickelin or copper and 
German silver, the thermo-current flows 
across the warm junction to the copper ; in 
the two platinum alloys the directicn is the 
reverse. 

On comparing the resistance coil at inter- 
vals of ten months with a mercury standard 
small differences were found which were 
sometimes positive and sometimes negative, 
and varied from 0.019 to 0.064 per cent. 
Small deformations have but little effect on 
the resistance. ‘The two platinum alloys and 
covered nickelin show a small secular de- 
crease. Repeated deformations, such as 
bending and unbending, have considerable 
effect. If the resistance of the wires before 
being heated to glowing is equal to unity, 
then the resistance afterwards when reduced 
to the initial temperature (16.5°), is : 


Platinum-Iridium...... ...cces.ee- 0.97243 
SE I a5. 5.66 1K dawado~orewe 1.00789 
Covered Nickelin...... wc... ses- 1.00725 
PN NE one a 60050045008 000% 1.01393 
Bare German Silver. .............. 1.00866 
Covered German Silver ............ 1.00824 


Stretching and torsion increase the resist- 
ance in each case ; the increase may be tran- 
sient or permanent according to the length 
of time during which the force acts. 

The rate of cooling was also very carefully 
investigated. If T is the temperature of the 
wire, ¢ that of the surrounding medium, 8 
the specific resistance at ¢, ¢ the strength of 
the current used to heat the wire, 7 the radius 
of the wire, « the coefficient for temperature, 
and A the constant of the cooling, then 
ca 
— ; , = 2nrA(T—d, 
and, if a is small, for wires of equal diam- 
eter and for equal currents, 


1+ a(T—?) 


. 


5 
T—t = const. x: 


The actual wires were not all of the same 


An Ingenious Insulator. 

The insulator shown in the illustrations 
herewith is the invention of Mr. J. C. Ber- 
rang, of Asbury Park, N. J. Its object is 
to provide a simple, cheap and neat device 
for stringing wires. In insulators heretofore 
constructed, it has been necessary to provide 
a tie wire, or take a complete turn of the 
main wire around the insulator, which is 
not only an unsightly arrangement, but also 
makes it almost impossible to string the 
wires taut. In this arrangement the tie wire 
is entirely dispensed with, andthe wires can 
be drawn taut and held in place in one-half 
the time and with less trouble than in the 
old way. As will be noticed, the insulator 
is composed of four parts, the two insulating 
blocks, the screw and the plate, the latter 
being held between the insulating blocks and 
having diametrically opposite extensions, 











Tue BERRANG INSULATOR. 
(Showing parts). 
provided with vertical retaining arms, which 
firmly hold the wire as shown. 

The blocks and plate are held together by 
a single screw, which also secures the insu- 
lator to its support in the usual manner. 

A large number of practical electricians 
have expressed a favorable opinion of this 
arrangement, and it is likely to take the 
place of the ordinary insulator to a great 
extent,as it can be manufactured very cheaply 
and will save a great amount of time and 
labor. The inventor of this ingenious de- 
vice, Mr. Jacob C. Berrang, is with the As- 
bury Park Electric Light and Power Co., 





and the patent has just been issued. 





Tuer BERRANG LNSULATOR. 


diameter, otherwise the values of A, which 
varied from 0.00091 to 0.00133, would have 
been equal. 

The author concludes that platinum-irid- 
ium and platinum-silver are the alloys which 
best meet all the requirements. The high 
thermo-electro-motive force of nickelin when 
in conjunction with copper is an objection 
to its use for a standard resistance, though 
its low temperature coefficient is favorable to 
its use in resistance boxes.—Beidlatter. 

—— ome — 

-— The Consolidated Electrical Associ- 
ation of Maine has contracted to put in 56 
incandescent lights into Hon. Frank Jones’ 
cottage at Sorrento and also to put 30 lights 
in Dr. Robert Amory’s cottage at Bar 
Harbor. 


Independent-Sapport Are Light Hanger. 

A new arc lamp hanger is being made by 
the Electrical Supply Company of Chicago. 
The valuable feature about the hanger is 
that the lamp is not supported by the circuit 
wires, the weight being upheld entirely in- 
dependent of the conductors. Other advan- 
tages claimed for the hanger are simplicity, 
positive action and non-liability to get out of 
order. The Supply Company has issued a 
folder describing and illustrating the hanger. 
>_>- 

—— Business with the Amesbury (Mass.) 
Electric Company is booming. The current 
for running the street cars to Merrimac is to 
be furnished by them. A new dynamo is to 











be put in and to be running by June 17. 














New York.—Howe Electric Manufacturing 
Company, of New York ; capital, $50,000. 

Redwood City, Cal.--The Redwodo City 
Electric Light Company ; capital stock, $20,- 
000. A. J. Marcus, Albert Hanser, J. L. Ross 
and others incorporators. 

Memphis, Tenn.—The Tennessee Phono- 
graph Company is being organized by W. 
M. Duncan, of Nashville, and others. Capi- 
tal stock will be $228,000. 

Chicago, Ill.—The National Telegraph 
Press Association of Chicago, filed a certifi- 
cate of increase of capital stock to $100,000, 
and the number of directors to five. 

Chicago, Ill.—Steel Welding Company ; 
location, Chicago ; for welding and harden- 
ing of steel, etc.; capital stock, $100,000 ; 
incorporators, Julius Wahl, Charles F. 
Clarke, and Thomas C. Rivera. 

Chicago, Il].—Electric Motor Renting 
Company ; location, Chicago ; to purchase 
or lease electric motors, dynamos and other 
machinery ; capital stock, $30,000; incor- 
porators, D. Dichington, C. A. Robinson 
and M. D. Black. 

East St. Louis, Ill.—The Secretary of 
State has issued a license of incorporation to 
the New York Zinc and Lead Company, of 
East St. Louis, with a capital stock of 
$1,000,000, and with Asa W. Day, E. B. 
Wilder and W. B. Homer as incorporators. 

Oswego, N. Y.—The Oswego, N. Y., Fuel 
and Lighting Company has been incor- 
porated. The incorporators and directors 
are John D. Brown, of New York, Win- 
field Clark of Albany, and James F. Her- 
rick, H. D. McCaffrey and W. A. Poucher 
of Oswego. 

Hartford. Ct.—A storage battery electric 
car sent to Hartford, Ct., on trial, and which 
could not be tested there because of defective 
tracks, is to be tested on the Fair Haven and 
Westville road in about two weeks. New 
open cars for this road are now expected 
from Philadelphia. 

Salem, Ore.—Articles of incorporation 
were filed in the Secretary of State’s office 
by the Pendleton Telephone Company ; 
capital stock, $4,000; J. E. Bean, F. J. 
Donaldson, John Gagen, G. W. King, J. 8. 
Murphy, J. H. Raley, L. Reith and J. P. 
Wager, incorporators. 

Camden, N. J.—The Universal Motor 
Company has filed articles of incorporation 
in Camden, with an authorized capital of 
$2,000,000, of which $1,000 is said to be paid 
in. The incorporators are William A. Ben- 
nett, of Philadelphia, and Henry L. Jones 
and Charles E. Evans, of Camden. 

Haverhill, Mass.—A syndicate has been 
formed in Haverhill, Mass., for the purpose 
of building an electric railway from Haver- 
hill to Rowley, via Georgetown, which will 
eventually reach Newburyport on one side 
and Lawrence on the other. A street rail- 
way will soon be built from Exeter to Ames- 
bury. 

Seattle, W. T.—Woodland Park elec- 
tric railway ; incorporators, Guy C. 
Phinney, Daniel Jones and Benjamin F. 
Day; capital stock, $100,000, in 10,000 
shares of $10 each. The incorporators will 
serve as trustees until the regular annual 
meeting of stockholders on October 15th, 
1889. The objects of the corporation are 
set forth in its name. 


Boston, Mass.—Eleciric motors and hoist- 
ing apparatus are to be put into the recently 
consolidated Atlas Stores belonging to the 
Boston Wharf Company. The whole prop- 
erty covers an area of about 150,000 feet, 
having nearly 900 feet of deep water frontage 
and over 1,200 feet of street frontage on 
Congress and Sleeper streets, making, with 
one exception, the largest public warehouse 
property in the city. 
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EDITORIAL ANNOUNCEMENT 


Address all communications and make all 
Express Money orders, P. 0. orders and 
checks payable to order of ELECTRICAL 
Review, P. O. Box 3829, New York. 

(@> No attention will be paid to com- 
munications without the name and address 
of the writer. 

We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
scientitic subjects, and all facts of special inter- 
est in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 


NEW YORK, JUNE 15, 1869. 
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Electric welding has given quite an 
impetus to many industries. At Worcester, 
Mass., the makers of anew hoop are using 
the process and find the saving over the or- 
dinary mode immense, as a hoop can now 
be welded in two seconds. The boop itself 
is of a corrugated steel, for use on flour 
barrels, and four steel hoops now take the 
place of ten wooden ones. 





The establishment of electrical engineering 
courses and professorships of electrical learn- 
ing at several more of our American colleges 
brings them into line with the older univer- 
sities and scientific colleges wherein electric 
ity has long received its merited place in the 
curriculum, and which are turning out each 
year scores of young men who are rapidly 
absorbed in the business, where they soon 
find there is room for the practical side by 
side with the theoretical, and that best 
results are obtained by an harmonious com- 
bination of the two, 





Some interessting candle power tests have 
been made in the streets of Salem, Mass., by 
Lieut. Jobn Millis of the U. S. army to 
settle a controversy between the local com- 
pany and the municipality as to fulfilment 
of contract. 


The tone of the editorials in the daily 
papers throughout the country on the 
subject of electric power for railway pur- 
poses is very favorable. This is not sur- 
prising. It could not well be otherwise, and 
yet it will tend tohasten action which might 
otherwise be delayed. 





Our English contemporaries are comment- 
ing extensively on the peculiarities of Amer- 
ican cities, as exampled in Boston granting 
overhead wire privileges for the street rail- 
ways, just as New York is taking down 
poles and wires by wholesale. Boston 
always was a trifle independent. 


The much abused ticker has proved itself 
to be an indispensable adjunct to modern 
civilization, and for four days, this last 
week, it seemed to the business world as if 
there was no living without it, just us it had 
seemed previously as if there was no liv- 
ing with it. The ticker is not the only con- 
demned modern improvement that 
proved its usefulness as soon as it was dis- 
pensed with. 


has 


As in other matters the electrical fratern 
ity have proven themselves at the fore in the 
time of urgent need. The telegraph opera- 
tors at Johnstown and vicinity made heroes 
of themselves, electric lighting companies 
aided largely in the sad work of recovering 
bodies of the victims of the flood, by promptly 
furnishing temporary lighting plants, and 
in the lists of contributors electric companies 
and their employés are prominent. 





Why not, ina preliminary experiment on 
the question of death by electricity, smooth 
the way for prompt and effective execution 
of the death sentence ? Make the test upon 
a human subject—for instance, on Harold 
P. Brown or Elbridge T. Gerry. We fancy 
their resistance would be high enough to 
forever settle the question as to the amount 
of electrical energy required to carry the 
toughest and most hardened subject across 
the Styx. 





One of the benefits of electricity for a busi- 
ness man which Mr. Wiman failed to men- 
tion, but which he would realize were he to 
pass along Park Row these summer after- 
noons, is the playing of a baseball game on 
a blackboard with wooden men, acting sim- 
ultaneously with their counterparts of brawn 
and muscle on the green diamond. Here 
the game goes merrily on whether the orig- 
inal be at Staten Island, Boston, Philadel- 
phia, or in the West, electricity again anni- 
hilating space. 





It was less than two years ago that there 
was quite an expression of public opinion in 
England against the proposition to hold elec- 
tric light and telephone conventions, and it 
was forcibly argued that the word conven- 
tion itself was eminently American and 
totally unsuited to the serious and grave 
requirements of English electricians. We 
are pleased to note, however, that a tele- 
phone convention is to be held in London on 
July 11, 12 and 13. The enterprise is 
backed by some of the most distinguished 
electrical people in England, and we have no 
doubt that the occasion will be as profitable 
as the well known and admirably managed 
telephone conventions of this country. 





The electric ¢ companies which are in the 
field for street railway motor work are 
pushed to their utmost capacity, and hardly 
a day dawns that does not bring with it the 
news of the substitution of electric for horse 
power on streets railways, north, south, east 
and west. ‘The query naturally arises, what 
will be the effect of this sudden displacement 
in the horse market ? No one 
nizant of the rapid using up of horses which 
is going on in every city in the country 
where street railways exist, can but rejoice 
at the change if only from a humane point 


who is cog- 





of view, and the great law of supply and de- 
mand will doubtless take care that no ap- 
preciable effect will follow on the quality 
or price of horse flesh. 





It is not often that a daily newspaper gcts 
at the true inwardness of electrica] matiers 
nor, if it does, finds it for its advantage to 
occupy its columns with matters which 
are of interest to but few of its readers. 
The New York Daily World, in its issue 
of June 7, indulged in half a column 
of rather plain talk on the subject of 
the approaching execution by electricity of 
a criminal, in which the truth was told with 
a directness and ingenuousness much to be 
commended. The apparent effort to prosti- 
tute a valuable and eminently useful system 
of electric lighting apparatus to the ignoble 
purpose of killing criminals should receive 
a proper airing before the general public 
through the daily press. 





The Massachusetts Senate judiciary com- 
mittee has reported a bill amending sec. 37, 
chap. 215, Public Statutes, so as to read: 
‘‘The punishment of death shall in every 
case be inflicted either by hanging the con- 
vict by the neck until he is dead or by caus- 
ing to pass through his body a current of 
electricity of sufficient intensity to cause 
death, and the application of such current 
must be continued until such convict is dead. 
Such punishment of death shall be inflicted 
in the manner in which the judges of the 
court at which the conviction takes place 
shall determine, agreeably to the provisions 
of this section, and the sentence shall, at the 
time directed by the warrant, be executed 
within the walls of a prison of the county in 
which the conviction was had, or within the 
inclosed yard of the prison.” The act to go 
into effect Jan. 1, 1890. 


Lead is a metal that plays no unimportant 
part in electric industries, and the present 
effort of Standard Oil capitalists to make a 
lead trust is not a movement calculated to 
make that metal cheaper to the manufac- 
turer. We have noticed that manufacturers 
often make an excuse for advancing their 
prices considerably because of a very small 
increase in price of the raw material. It was 
often remarked during the recent high prices 
on the copper market that when manufac- 
tured intoinsulated wires the price increased 
in a greater proportion than the increase of 
cost of ingot copper. The lead accumulator 
or secondary battery is steadily making its 
way among users of electric light apparatus, 
though the objection of high prices is often 
heard. It is to be hoped that the prospect- 
ive jockeying in the lead market will not 
seriously appreciate the market prices of 
this useful apparatus. 





Theold hiieniene experiment with which, 
in our younger days, it was customary to 
teach how it was possible for a lightning 
flash to travel many miles through the air, 
has received a practical demonstration this 
week. Weall remember the glass tube, of 
large bore, on the inside of which, equidis- 
tantly and spirally, were arranged bits of tin 
foil which were made the path of a disrup- 
tive discharge from a friction machine or 
other convenient source uf static electricity, 
the spark jumping from one end of the series 
of tin foil to the other with ease, though it 
would not be able to jump an equal amount 
of air space. It is not proposed here to 
defend this experiment as a means of ex- 
plaining the long and wondering lightning 
flashes which are occasionally observed, but 
to refer to a phenomenon which occurred on 
Monday in North Dakota. The air was 
dark with an immense flock of ducks which 
fairly blackened the sky. A thunder storm 
was gathering, and as the closely packed 
mass of birds passed under the black clouds 
there was a blinding flash of lightning, and 
several thousands of ducks fell to the ground 
lifeless. Undoubtedly their bodies, close 


together and filling as a wholea considerable 
depth in dry air underlying the clouds, con- 
siderably reduced the total resistance of the 
path from cloud to earth, and the disruptive 
discharge took place, 





SAFETY APPLIANVES FOR 
ELECTRIC CARS. 


The unfortunate accident by which a 
young man recently lost his life at Cam- 
bridge, Mass., while endeavoring to board a 
tow car on the electric road, draws attention 
to the necessity for the adoption of fenders 
and every other safety appliances in order to 
meet the requirements of increased speed and 
running trains instead of individual cars. 
Without being in the least responsible or 
meriting the slightest blame, electricity will 
have to shoulder the blame and bear the 
prejudice should these accidents prove of 
common occurrence, and it therefore be- 
hooves the electric companies supplying the 
equipment, todemand of the local companies 
such precautions as the new motive power 
seems tocallfor. In thisconnection the report 
of the Massachusetts railroad commissioners 
in the case mentioned above is of interest. 
In it the commissioners Say : 

‘* The object of investigation by this board 
is not to determine liability for damages, but 
to discover whether similar accidents are 
likely to occur again, and, if so, to suggest 
such precautions as should be taken. If such 
trainsare to be run, it seems clear that the 
present safeguards are insufficient and unsatis- 

factory. In the first place, there should be 
a continuous bell cord running from the 
rear end of the rear car to the front platform 
of the first car. The delay in transmitting 
the signal by the driver of the second car to 
the driver of the motor car is a source of 
unnecessary danger, and should be corrected 
without delay. 

‘“‘The board has already by repeated 
recommendations advised the company that 
the safety of the public demands that the 
electric cars should be furnished with com- 
plete and effective fenders surrounding the 
cars on all sides, so that a person falling in 
front of such a car, or at its sides, would be 
pushed aside by the fender, and thus be 
saved from being crushed under the car. 
This board once more renews that recom- 
mendation, and advises its application to all 
cars used as tow cars. The fenders should 
be applied with the utmost expedition pos- 
sible. In fact, so great is the danger and so 
serious the nature of the accident in case a 
person falls from a leading car in a train of 
two or more, that considerations of economy 
as wellas of humanity demand immediate 
action. But whatever true economy may 
dictate, there is no question that the present 
practice is unnecessarily dangerous, is defin- 
itely bad, and it ought not to be continued.” 





THE ELECTRIC RAIL WAY. 


The introduction of electricity for lighting 
created a wide-spread interest throughout 
the country, not only in regard to the gen- 
eral principles involved, but as to the various 
systems in use. At the present time the in- 
troduction of electric power in all kinds of 
work, and especially in street car propulsion, 
has awakened even a wider interest, for 
those who perhaps bestowed but a few pass- 
ing thoughts on the electric illuminant at 
the top of a high pole or securely covered in 
a small glass globe, feel a keen interest in 
the whys and wherefores of the movement 
of the street car which carries them from 
place to place. Mr. Fred. H. Whipple, well 
known as an expert in electrical matters and 
as the author of the book on municipal 
lighting, has written a book on the subject 
of electric railways which supplies just the 
information wanted, and will be as valuable 
to the general reader as to those directly en- 
gaged in electrical pursuits. The author 
first takes up the earliest stages of the dis- 
covery and development of electricity and 
methods of producing it, and devotes sev- 
eral chapters to the experiments of the early 
workers in the field. Mr. Whipple next en- 
ters into a discussion of the lines of magnetic 
force and their bearing on the production of 
motion, and then gives some interesting in- 
formation concerning primary and second- 
ary batteries. 

In the remaining pages of the book, 
the application of electricity to under- 
ground and elevated railways, a valuable 
discussion of costs of producing, trans- 
mitting and applying electricity for street 
railway purposes, with comparisons with 
other methods, chapters on stationa 
motor work, steam power plants, utili- 
zation of water powers, and the pur- 
chase and care of belts, form interesting 
reading, and go to make up a complete re 
view of the entire subject. The last chapter 
contains some thoughts on the possibilities 
of electric street car propulsion. The work 
is bound handsomely in flexible covers and 
oman A and completely illustrated. 

“The Electric Railway,” by Fred. H. 
hipple, Detroit, 1889, ] 
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LATEST ELECTRICAL NEWS 
PROM ALL POINTS, 


OUR CHICAGO LETTER. 

Johnstown.—T he principal topic of thought 
for the week past has been the awful calam- 
ity at Johnstown. Chicago feels keenly, 
und with good cause, when an appeal is 
made to her sense of justice and her gener- 
osity. Up to this a. M the total reported is 
iver $75,000. The method adopted was to 
classify subscription lists, committees from 
cach trade or calling being appointed, sub- 
committees under these dividing up the 
work so as to reach the uttermost end of the 
ystem, The work has thus been thorough 
ind complete, as well as successful. 

That the committee of electrical people, 
Messrs. B. E. Sunny, H. Ward Leonard, C. 
\. Brown, J. M. Jackson and C. T. Page, 
luuve done their work well, and that the elec- 
trical companies and employés have re- 
ponded nobly, let the following attest. No 
me to whom the application was presented 
efused to give. 





Chicago Telephone Co. and employés.. $93 
Central Union Co. and employés...... 49 
Knapp Electrical Works.............. 25 


Postal Telegraph Co. and employés.... 100 
Excelsior Elec. Light Co. and employés 21 
25 


Chicago Copper Refining Co.......... 
Englewood Elec. Light Co. andemployés 15 
Westinghouse Co. employés.......... 57 
Van Depoele Co. employés........... 70 
Western Biettrte O0.. .....6:06500:006s000 2 

” i 60 
Fs <aoegas ovens snueesuens 10 
lhomson-Houston Co. and employés... 212 
Forée Bain and employés ............. 22 


Chicago Are Light & P. Co. &employés 78 
Electrical Supply Co...........ceseces 25 


Leonard & Izard and employés ....... 64 
Natl. Elec.Construct’n Co.andemployés 13 
Central Electric Co. and employés...... 56 
Western Union employés............ > ea 


and collections are still coming in. 

In addition to the above many electrical 
employés had already given their mites 
through other channels. The hello girls in 
the telephone office, God bless ’em, betrayed 
their womanhood by coming to the scratch 
like little men, if a body may be aliowed the 
expression, and so did the typewriters and 
stenographers every where. 

The electrical employés of the city went 
with either the police or fire department, 
both of which divisions of the municipal 
covernment answered grandly and cheer- 
fully. 

New Company.—The Town of Lake Arc 
Light Company, of Chicago, has been incor- 
porated, for the furnishing of light to the 
Town of Lake, this county. he capital 
stock is $50,000 and the incorporators E. D. 
Petrie, A. R. Cottle and E. S. Mecalf. 

Electricity as Fire Help.—An Eastern in- 
ventor suggests the use of street overhead 
wires to attach motor conductors to, and so 
run a fire engine by electricity. Too limited 
in its application, that. What we do pur- 
pose doing in that direction, however, is to 
have electric lights all over town—wires un- 
derground, you will remember—these wires 
brought up to boxes like fire alarm boxes 
near the hydrants, with terminals so that 
at a fire in the neighborhood a portable elec- 
tric light can be let right into the circuit and 
burned for the benefit of the department. 

The city that has street railways with 
overhead wires is able to have steam fire en- 
gines, and except where a fire was pretty tol- 
erably near a street car track, the steam en- 
gine would be far better, quicker, and a 
large per cent. safer than anything attached 
by conductors to an overhead wire, on a cir- 
cuit which would be liable to have from one 
to a dozen ground leaks whenever there was 
an alarm of fire. 

A Veteran.—Mr. Don A. Palmer, who has 
Leen fooling with lighting ever since his 
short pantaloon days, by an unlucky turn of 
the political dice, has just been displaced 
from the position of Superintendent of the 
Fire Alarm Department in the Town of 
Lake. Don says this is worse than the 
rheumatism he had awhile since. 

Blowing the Dynamos.—In the plant of 
the Chicago Arc Light and Power Company, 
a Sturtevant blower is run which gives an 
air pressure of about four ounces to the 
square inch, delivering a gentle breeze to 
several dynamos, through branch pipes. 
The device is said to accomplish a very satis- 
factory result in keeping down the tempera- 
ture of the machine. 

Changes.—The secretary and treasurer of 
the Chicago Are Light and Power Company, 
Mr. A. F. Bennett, recently resigned to 
enter the service of Crane Brothers. Mr. 
C. H. Wilmerding, superintendent, has 
assumed the duties of the former position 
and will continue to fill his own as well. 

Extension.—The company above men- 
tioned has just purchased the King plant, 
and added it to its net work of lines. This 
plant which has been in operation for several 
years at the corner of Madison and State 
streets is using the Schuyler apparatus and 
has been very successful in every respect. 





New Co ndent.—Mr. Fred. De Land 
has made his bow to the electrical public as 
western correspondent of the World, in place 
of Mr. Nichols, who has tackled a Chicago 
daily as reporter. C. C. H. 

Chicago, June 8, 1889. 





SOUTHERN ELECTRICAL NOTES. 


A New Telephone Line.—John D. Me- 
Clendon, of Atlanta, Ga., W. M. Gunter, of 
Bridgeport, and J. E. Brown, have formed 
a company to build a telephone line from 
Scotsboro to Guntersville, Ala., and con- 
tract has been let. 

Electric Light Notes.—A new company is 
forming at Macon, Ga., for the purpose of 
erecting an are and incandescent electric 
light plant. At the Covington, Ky., the 
Citizens’ Electric Light and Power Company 
have purchased the plant and franchise of 
the Kenton Electric Light and Power Com- 


pany. 

Chance for the Motor Men.—The Bird Eye 
Coal Company, of Red Ash, Ky., contem- 
plate erecting an electric plant to light their 
mines and furnish power for operating mine 
cars, and running mining machinery. They 
desire to correspond with electric companies 
with regard to cost of electric plant to haul 
coal in mines, lighting mines, furnishing 
power, etc. 

Electrical Progress and Development.—A 
company has been organized at Georgetown, 
8. C., to establish a telephone exchange. 
The Buena Vista (Va.) Company will de- 
velop their water-powers and conduit power 
by means of electricity. The Washington 
(Md.) and Tenallytown Railroad Company 
will start work on their electrical railroad 
June Ist. It will be 414 miles long. 

New Lighting Plants, Additions, Eic.—The 
Hill City Electric Light Company, of Vicks- 
burg, Miss., will add an incandescent elec- 
trie light plant soon. A company has been 
formed at Elizabeth City, N. C., by C. 
Guirkin, Jr., to erect an electric light plant 
for both arc and incandescent lighting. B. 
F. Hanes, Winston, N. C., will put machin- 
ery for electric lighting in his tobacco fac- 
tory. An electric light plant will soon be 
erected at Paris, Tenn. The Fort Worth 
(Texas) Electric Light Company are adding 
a motor circuit. C. L. Budges will erect an 
incandescent electric light plant later in the 
year at Navasota, Texas. At Charleston, 
W. Va., the Mohawk Heat, Light and Power 
Company, of New York, has filed articles of 
incorporation. 

A Private Telephone Line.—Mr. G. W. 
Williams has become the sole owner of the 
telephone line between Wilmington and 
Masonboro Sounds, N. C. He has con- 
tracted for the thorough repair of the line 
to Masonboro, and it is probable that he 
may be joined by others on both Sounds in 
availing themselves of the great convenience 
afforded by the telephone. 

Savannah’s Electric Light Company.—At 
a meeting of the electric light company of 
Savannah, Ga., a few days since, the fol- 
lowing gentlemen were re-elected on the 
board of directors: S. P. Hamilton, D. G. 
Purse, J. C. Rowland, E. A. Weil, L. 
Kayton, 8. 8S. Guckenheimer, C. H. Wilcox, 
D. Y. Dancey, H. A. Crane. 

The Company Well Named.—The Progress 
Electric Lighting Co., of Mobile, Ala., have 
just put in operation a new incandescent 
dynamo of the Thomson-Houston system, 
which is, without doubt, a beautiful speci- 
men of machinery. This dynamo has a ca- 
pacity of 500 incandescent lights of 16 candle 
power, but lights of 32 and 64 candle-power 
can also be furnished from the same current. 
The machine stands about five feet high, 
and the circular iron casing of the field 
magneto and armature is about two feet wide. 
The company has recently erected new 60- 
foot cypress poles, in order to get their lines 
out of the way of the erection of ladders in 
case of fire, and to accommodate increased 
business. E. A. O. 

Charleston, S. C., June 1, 1889. 





OUR NEBRASKA LETTER. 


Tennis After Dark.—This city is fast be- 
coming quite an electrical center. The 
tennis club recently had their spring opening 
and their grounds were brilliantly lighted 
by means of a number of arc lamps. Re- 
freshments were served during the early 
evening, and the playing was continued 
until about 11 o’clock by the light of the 
electric lamps. 

The Kearney Electric Company.— The 
Kearney Electric Company have had to erect 
a temporary building to accommodate the 
three additional 758 light Edison dynamos 
just installed by the Western Engineering 
Company. The electric company are put- 
ting up a very handsome three story pressed 
brick station, and all the dynamos have been 
set in their permanent places, the temporary 
building being for protection from weather. 
The new station will be built around the 
temporary house and then the latter will be 
removed. This owen has now a capacity of 
30 arc and 3,500 incandescent lights. 


A Novel Paper Mill.—Work on the new 
paper mill is progressing rapidly. and it is 
expected that the first paper mill in the 





country to be run entirely by electric motors 
will soon be in operation. The mill will 
have one 75 horse Sprague motor besides 
one 30 horse and several smaller motors, ali 
of the same make, and purchased through 
the Western Engineering Company of this 
city, who are agents for several States for 
the Sprague Electric Railway and Motor 
Company, and for the Edison Light Com- 


pany. 

An Active Company.—The Western Engi. 
neering Company, which recently moved 
here from Lincoln, Neb., is very busy. 

In addition to the above mentioned work, 
they have just about completed the construc- 
tion of a tramway for the Kearney brick 
works, which is to be operated by 
Sprague motors, and is to haul the clay from 
the bank to the works, a distance of over 
three-fourths of a mile. 

They are also constructing for the Sprague 
Company the Salt Lake City road, which 
has about seven miles of track and ten motor 
cars; and the People’s Railway, at St. 
Joseph, Mo., which has nine miles of track 
and 20 motor cars. 

The Western Engineering Company have 
also contracted with the Wyatt Park railway. 
of St. Joseph, Mo., for the construction on 
an extension of their road of about two and 
one-half miles. 

This same company has just completed 
the installation of a 2,250-light Westinghouse 
plant at Council Bluffs, Ia., besides several 
smaller central stations and isdlated plants. 
Mr. J. G. White, manager of the Western 
Engineering Company, has recently closed 
contracts for the Sprague Company for two 
and one-half miles of road at Plattsmouth, 
Neb., with two motor cars; and also for a 
large road at Omaha, Neb., which includes 
five miles of double track and twenty motor 
cars, each motor car having two motors of 
15 horse power each. 

A ge Telephone Exchange.—The 
manager of the Telephone Exchange in this 
city, Mr. Davis, has been kept busy for the 
past six months trying to accommodate bis 
rapidly increasing list of subscribers, so that 
electrical work in all its branches has been 
abundant. G. 

Kearney, Neb., June 6, 1889. 





OUR TORONTO LETTER. 


Introduction.—Electrical points are plenti- 
ful in theair up here. I send you a few just 
toremind your bright readers that this part of 
the world moves pretty nearly as fast as that 
portion of it south of parallel 45; in fact 
there are some strong grounds for the state- 
meant that this city of Toronto is moving in 
a good many directions, a little faster than 
any of your American cities. The point of 
this pun needs the explanation that we have 
so many men engaged in the real estate busi- 
ness here at present, and city property hav- 
ing got up about as high as it ought to go, 
they are surveying the country in all direc. 
tions, and advertising ‘‘ suburban lands” so 
vigorously, that ifa tenth part of the out- 
side property thus surveyed was added to 
the city, our area in real estate would be 
about equal to the city of Philadelphia. 

Underground Wires.—Our city is develop- 
ing so fast, that a number of our ‘City 
Fathers” have been exceedingly anxious for 
a few months past to immortalize themselves 
by crisp, vigorous legislation in the forcing 
of electrical, telephone, telegraph, messenger 
service, fire alarm, and other kindred wires 
underground. A bevy of them went off on 
a junketing tour, to a number of your 
American cities, but I fear they had too 
much fresh air, fresh oysters, or cold 
liquors or something else which interfered 
to some extent with their obtaining as much 
information as should have been gathered to 
provide a return for the funds expended, 
because since their return, the underground 
wire business has gone on in the Council in the 
same stupid way as it did before they left 
and, at present, it looks as if a few favored 
electrical companies would be permitted the 
privilege of tearing up our streets at their 
pleasure, while the telephone and the tele- 
graph companies would be forced, at great 
inconvenience and loss, to get their wires 
stowed away under ground. Our Council 
do not seem to have as yet risen to a proper 
appreciation of the delicate subject they 
have undertaken to legislate upon, and, 
unless the present tactics and methods 
are changed, the electrical and other compa- 
nies will be put to great expense, the citizens 
saddled with eternal confusion, arising from 
the tearing up continuously of their paved 
streets, and the whole thing have to be done 
over after a few years of exasperating 
experience. 

The Fort Wayne Jenney Electric Company 
have opened an office in Toronto, for Canada, 
and there is very little doubt but that with so 
perfect a system of incandescent lighting and 
so able a representative in Canada as Mr. W. 
J. Morrison, who also represents them in New 
York State, they will soon have at least its 
full share of businessin the Dominion. Mr. 
Morrison is assisted in the Canadian business 
by Mr. Thomas Cooper, of Toronto, who 
reports quite a number of sales in immediate 
prospect. 

** SYNTAX.” 





PERSONAL. 


President Q. A. Towne, of the Lynn Belt 
Street R.R., drove the first spike in the new 
road last week. 


Mr. Arthur 8. Williams, who is Mr. Farn- 
ham’s assistant in the New England Tele- 
phone and Telegraph Company, wasa New 
York visitor last week. 


Even the intimate friends of Mr. A. F. 
Mason, manager of the Simplex Electric 
Company, have to look twice before feeling 
sure of themselves since he parted with his 
mustache. 


Mr. Edward Sheldon, of the Fitchburg 
Steam Engine Company, is a New York 
visitor several days each week, looking after 
the business of his company at the New 
York office on Liberty street. 


General Manager Pearson of the Con- 
sumers Gas Company, of Toronto, has writ- 
ten’a letter to the Globe of that city defining 
his company’s position in regard to enter- 
ing the electric lighting business. Some 
opposition had beer developed. 


Mr. Louis W. Burnham, of the Electric 
Gas Lighting Company, has settled down 
quietly in Boston since his recent Western 
excursion, and is enjoying the fruits of that 
trip, Mr. Burnham will obtain distinction 
by the fact that he is probably not going to 
the Paris Exposition this summer. 


The many friends of Mr. Willam H. 
Meadowcroft, now of the Edison United 
Manufacturing Company, will be pleased to 
learn that he will take a position with the 
Edison Lamp Company, at Harrison, N. J., 
within a few days. The small lamp business 
will be in the future conducted entirely by 
the lamp company. 


Leonard & Izard have, after a hard fight, 
secured the contract for the Manitouwoc, 
Wis , central station plant, reaching three 
miles in one direction by one mile in the 
other. It will be a 2,000-light plant, for 
stores, residences, etc., also a street system 
of 32 candle-power incandescent lamps. 
They have also placed at Menominee, Mich., 
a 100-light machine with electrical accumu- 
lator batteries. 


George W. Hunt, representing the Mutual 
Electric Manufacturing Company, of Brook 
lyn, Wednesday secured from Capt. Alfred 
H. Sweny a five years’ lease of the three 
story brick building on Broadway, near the 
Port Schuyler bridge, West Troy, N. Y., 
in which to establish an electric light plant 
for the purpose of lighting the streets of the 
village, in accordance with the contract 
recently awarded by the trustees. The work 
of remodeling the building for the reception 
of the engines and dynamos is already 
begun, and will be rapidly pushed. 


Mr. Henry A. Everett, of the East Cleve 
land Railroad Company, sends an interesting 
letter to the Cleveland Leader, ably defend- 
ing the granting of further electric railway 
previleges in that city. In his letter he states 
that at a horse car speed of six miles per 
hour the East Cleveland Railroad company 
has completely broken down annually for 
the past few years from 150 to 200 horses, 
which horses were as good as the market 
afforded when bought, and which fact alone, 
froni a humane point of view, should take 
every horse off from street cars within this 
year. 


Kemmler’s counsel is in the right. The 
law, foolishly suggested and urged by fur- 
capped Gerry, who generally succeed in 
putting his foot in it, says that executions 
must be by means of electricity. Electri- 
cians are ranged on either side of the various 
methods suggested. A higher and a broader 
law says that no cruel or unusual punish 
ment shall be inflicted upon crimmals. This 
certainly would be an unusual punishment, 
and many fear it would be unnecessarily 
cruel. On the whole, it looks very much as 
though Brother Kemmler would not die on 
the day appointed. He certainly will not 
unless Governor Hill is convinced beyond 
all question that his death will be speedy as 
well as certain.— Joe, Howard, in the Preas. 
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«*» The Salt Lake City Council has 
granted a petition for a new telephone line 
in the Mormon capital. 


«*, The Connecticut Legislature is con- 
sidering an outrageous bill imposing a tax 
of 50 cents a mile on telegraph companies 
having more than two lines of wire and 
25 cents a mile on all other telegraph com- 
panies; also imposing a tax of 70 cents on 
each telephone transmitter and a further tax 
of 20 cents on each mile of wire. 


«*, An ordinance authorizing the Director 
of Public Works of Philadeiphia to con- 
struct subways and compel electrical com- 
panies to place their wires therein at an an- 
nual rental to that city was before the Elec- 
trical Committee of Councils on the 23d 
inst., and was referred back to Councils to 
be referred to the finance committee. 

«*, ‘(Did I ever say all that?” he asked 
despondently as she replaced the phono- 
graph on the corner of the mantle-piece. 
‘You did.” ‘‘ And you can grind it out of 
that machine whenever you choose?” 
“Certainly.” ‘‘ And your father is a law- 
yer?” ‘* Yes.” ‘Mabel, when can I 
place the ring on your finger and call you 
my wife ?” 

x*, With the consent of the pastor and 
deacons of the Congregational church at 
Tunbridge Wells, the South of England 
Telephone Company have been experiment- 
ing with their instruments, with a view to 
perfecting the transmission of a religious 
service to distant and scattered parts of the 
locality. This portends a revolution. For 
one thing, says our contemporary, 7he Tele- 
phone, those connected with the ecclesio-tele- 
phonic system could arrange the length of 
the sermon 4 discretion. 


«*, In reply to questions in the House of 
Commons recently, Mr. Goschen said, 
roughly speaking, the total cost of telegrams 
for the various departments of the Govern- 
ment during the year were something under 
£16,000. Last year votes showed that sub- 
sidies amounting to £49,000 net were paid 
by the Imperial Exchequer to submarine 
telegraph companies. He understood that 
the Eastern Extension Telegraph Company 
had laid two cables to Australia. The one 
which was first laid was unsubsidized, but 
the Australian Colonies paid an annual sub- 
sidy of £32,400 for the second. 


«*, The Société des Telephones has erected 
on the Chamv de Mars, close to the Eiffel 
Tower, a pavilion, where its special ap- 
paratus will be exhibited. The ground has 
an area of about 3,000 square feet, and on 
this a building of 75 feet frontage has been 
constructed with two stories. On the first 
floor is an office with a telephonic instal- 
lation on the multiple double-wire system, 
that is reserved for the use of subscribers to 
the telephonic service of the Exhibition, 
which is also connected with the whole of 
Paris. Tothe right and left of this bureau 
are rooms, one filled with the objects made 
by the company after its most modern 
practice, the other articles manufactured by 
MM. Rattier et Cie, and by MM. L. Weiller 
and Company. On the ground floor _ re fixed 
series of telephone receivers connected with 
the Grand Opera and the Opera Comique. 
The telephone exchange on the first floor is 
arranged for 800 subscribers, the charge to 
each being £12. The arrangements on the 
eround floor for the musical auditories are 
as follows: The two wings of the pavilion 
will contain four rooms, accommodating 
each 30 persons, the right wing communi- 
cating with the Grand Opera, the left with 
the Opera Comique. Each room will have 
30 pairs of telephones, connected with six 
circuits. ‘The price charged to visitors will 


be one franc for 10 minutes, and one room 
will be cleared while the audition is in pro- 
gress in the adjoining room. 





The Telephone Ear—It’s the Left One. 


You have a telephone ear. 

You may not know it, but you have all 
the same. 

It is the left ear, for itis on record that 
only a very small percentage of men or 
women use the right ear at the telephone. 
As a matter of fact the telephone has sud- 
denly come into prominence as a medical 
proposition, and unless the scientists are 
mistaken the bulk of men and women who 
use the telephone, within a few years may 
expect to find themselves rather hard of 
hearing in the left ear. This is because 
when using the telephone every muscle and 
nerve of the ear is strained to catch the 
faintest sound from the person speaking at 
the other end. Dr. Oliver W. Moore, the 
eminent eye and ear specialist, was asked 
the other day if he had heard of any cases of 
deafness from the telephone. 

“It is rather difficult to state exactly,” 
he replied. ‘‘I haveseen where the repeated 
sound of an instrument, or the repetition of 
any sound has caused deafness. Telegraph 
operators are in danger of injuring their 
sense of hearing. Boilermakers often suffer 
from deafness. In the construction of 
boilers it is necessary for the man to be in- 
side of the boiler and the other outside, and 
the incessant noise caused by the rivetting of 
the boiler always causes either deafness or 
an affection of the ear. As to the telephone 
it no doubt bas the same effect. Itis natural 
and reasonable to suppose that a person 
listening for a sound, and not knowing the 
exact moment when it will come may injure 
the membrane of the ear, and in time this 
might affect the hearing power.”— Albany 
Evpress. 

——_ = eo ____ 
A Spider Web Telephone. 

A gentleman was watching some spiders, 
when it occurred to him to try what effect 
the sound of a tuning-fork would have 
upon them. He suspected that they would 
take it for the buzzing of a fly. 

He selected a large, ugly spider, that had 
been feasting on flies for two months. The 
spider was at one edge of its web. Sounding 
the fork, the man touched a thread at the 
other side, and watched the result. Mr. 
Spider had the buzzing sound conveyed to 
him over his telephone wires, but how was 
he to know on which particular wire it was 
traveling ? 

He ran to the center of the web very 
quickly, and felt all around until he touched 
the thread against the other end of which 
the fork was sounding; then, taking another 
thread along, just as a man would take an 
extra piece of rope, he ran out to the fork 
and sprang upon it. 

Then he retreated a little way, and looked 
at the fork. He was puzzled. He had ex- 
pected to find a buzzing fly. He got on the 
fork again, and danced with delight. Evi- 
dently the sound was music to him. 

~<—: 

«*» A telephone is like a human being in 
some respects. There are some of them that are 
always out of order and costing the company 
money, and some of them do not need at- 
tention once a year. Now and then a tel:- 
phone needs repairing so much that the com- 
pany actually loses money on it. I’ve 
known a telephone to get out of order mys- 
teriously and defy all attempts to locate the 
trouble for a few days, and then in an equally 
puzzling way it would come out all right. 
We don’t know half as much about electric- 
ity as we will after awhile, and there are 
many things about the telephone that we 
don’t understand, Sut one or two simple 
lessons about it should be learned by every 
one. For instance, every user of a tele- 
phone should know that when he is listening 
and the voice at the other end of the line be- 
comes now fainter and now more distinct, 
that induction from other wires is causing 
the interruption, and that the trouble will be 
only temporary. Hang up the audiphone, 
take itdown in a minute and everything 
will work all right. But when there is a 
rattling in the phone, disturbing the sound, 
and sometimes cutting it off altogether, there 
is something wrong that needs the attention 
of an inspector.— Telephone Inspector Frank 


J. McDonough, in the St. Louis Globe Demo- 
crat, 





The Strength of the Induced Current 
with a Magneto Telephone Trans- 
mitter as Influenced by the 
Strength of the Magnet. 

‘* Tt isa well-known fact in practice as well 
as an evident consequence of theoretical con- 
siderations, thatthe effectiveness of a magneto 
telephone, when used either as a transmitter 
or as a receiver, varies with the strength of 
the magnetism of the core. But the relation 
of the one to the other has never been studied. 

On the above subject, Prof. Cross states 
that his ‘‘investigations include a study of 
the changes in strength of the current pro- 
duced by a magneto transmitter under vary- 
ing conditions of magnetization, and of the 
magnitude of the momentary changes in the 
magnetic condition of the core of the receiv- 
ing telephone when subjected to the action 
of undulatory or other brief currents, as in- 
fluenced by the strength of the primitive 
permanent magnetization of the core. The 
present paper contains only the results of a 
series of experiments relating to the first of 
these, that is, to the effect of varying 
strength in the magnet of the transmitter, 
the study of the allied problems of the re- 
ceiver being still in progress. 

‘* The apparatus employed consisted of a 
cylindrical bar of soft iron about 4} inches 
in length and one-quarter of an inch in 
diameter, around one end of which was 
placed a coil of fine wire similar to that used 
in ordinary telephonic practice. The resist- 
ance of this coil was 100 ohms. It was 
placed in circuit with a ballistic mirror gal- 
vanometer, from whose deflection the mo- 
mentary current produced in the coil by any 
variation in the strength of the core could be 
determined. The diaphragm, which was in 
all cases 2,5, inches in diameter, was in its 
usual place opposite the end of the magnet 
about which the wire coil was wound, and 
about ,3, of an inch from thatend. By 
means of a rod carrying a cam moved by a 
weight, a rapid inward push of definite 
amount was given to the diaphragm, thereby 
inducing a current in the coil already referred 
to, and so deflecting the needle of the ballistic 
galvanometer. The soft iron bar was also 
surrounded by a second helix, through which 
was passed a current from a storage battery, 
serving to magnetize the core. A tangent 
galvanometer inserted iu this circuit gave the 
strength of the magnetizing current. A 
magnetometer placed in the prolongation of 
the axis of the core, which last occupied an 
east and west position, made known the 
relative strengths of the field produced by 
the core under different conditions of mag- 
netization. 

‘* Corresponding observations of the mag- 
netometer reading and of the current induced 
when the diaphragm was moved by the cam, 
were made throughout a widely varying 
range of strength of field, and the results 
were represented graphically by constructing 
a series of curves in which ordinates repre- 
sent the relative strength of the field, and 
abscissx the current due to a given predeter- 
mined throw of the diaphragm (about ;}, of 
an inch), as ascertained from the readings of 
the ballistic galvanometer.” 

———E—E— 

«*, F. H. Lamb, assistant superintendent 
of the Western Union Telegraph Company 
at San Francisco, has been in Portland, Ore., 
on official business, and will visit Puget 
Sound before returning. Talking with a re- 
porter, Mr. Lamb said that the company is 
making preparations to rebuild its line to 
Astoria, and will begin work as soon as the 
water recedes. The new line will be built en- 
tirely on the Oregon shore, and will be com- 
pleted this season. From Portland, it will be 
built along the Northern Pacitic R. R. to Hun- 
ter’s, and then follow the country roads and 
trails until it intersects the present line at 
Knappa. From there to Astoria, it will con- 
tinue along the present route, except where 


a change would be for the better. The ob- 
ject is to get the line away from overflowed 
lands and out of the way of banks likely to 
be washed out by the river, so as to avoid 
interruption tocommunication. The present 
line, which was built in 1876 or 1877, runs 
from Portland to Vancouver, thence along 
the old road to Kalama, thence to Oak 
Point, where it crosses the Columbia river 
by cable to the Oregon shore 





Electrical Development. 


The Pittsburgh Chronicle and Telegraph 
publishes the following interesting editorial : 

The introducti »n of electricity as a motive 
power and as a source of light has created 
an entirely new industry, the growth of 
which has been phenomenally rapid, but 
which must be dwarfed into comparative 
insignificance by its extensions in the future, 
not only in the lines already developed, but 
in the application of the subtle fluid to new 
uses in the service of mankind. 

A gentleman who has been gathering 
statistics on the matter, states that at the be- 
ginning of the present year there were in 
operation in the United States no less than 
58 electric railways, having an aggregate of 
about 300 miles of single track, and employ- 
ing about 400 motor cars. About the same 
number of miles of track and electric motor 
cars were under process of construction, and 
the close of 1889 will probably find our elec- 
tric railway industry more than doubled. 

But the electric lighting industry is grow- 
ing with much more remarkable rapidity 
than that just mentioned. Although in 
reality less than a decade in existence, it has 
grown to astonishing proportions, and may 
be summarized as follows: There are ut pre- 
sent in the United States 6,000 central sta- 
tions and isolated plants, using 245,000 arc 
lights and 2,700,000 incandescent lamps. To 
supply these. with the light giving current 
requires steam engines of an aggregate horse 
power of 500,000. The 400 electric railways 
have a motor capacity of only 11,000 horse- 
power. 

The average ‘‘life” of an incandescent 
lamp is six months, so that the 2,700,000 in 
use have to be renewed at least four times a 
year, giving a total annual consumption of 
about 11,000,000 lamps, to which add the 
precentage necessary to supply breakage and 
the whele number made will reach not much 
if any less than 12,500,000. The number in 
use is steadily increasing, and increasing 
very rapidly, too, so that it need not be sur- 
prising if in 1890 the total should be 5,000,- 
000 or even greater. The manufacture of 
these lamps and electrical appliances and 
apparatus generally gives lucrative employ- 
ment to a very large body of men, women, 
boys and girls, and is likely before many 
years to rank with any other in the people 
engaged in it and the wages paid. 

— —__* = o—_____ 
Natural Electricity. 


An extraordinary tale comes from Bur- 
mah. Mr. Ronald H. King, an electrician 
well known to the Burmese, while on a 
prospecting and shooting expedition in the 
island of Labuan, is said to have discovered 
a mineral from which electricity can be ob- 
tained without apparatus of any kind what- 
ever. The mineral is described as being in 
the form of a black stone, of excessive hard- 
ness, and very great specific gravity, being 
nearly as heavy as platinum. A small block 
in the shape of an irregular cube, measuring 
4.3 inches one way, by 5.2 inches the other 
way was brought away, and, on bringing it 
into the testing room, a strong effect was 
noticed upon the galvanometer. At first it 
was thought that the mineral was an ordi- 
nary loadstone, but on tests being made, it 
was found that the force was more akin to 
that of an electro-magnet, and that a strong 
current would flow when the mineral was 
connected in a circuit. Further tests re 
vealed that a difference of potential of 47 
volts could be detected at the extremities, 
the internal resistance of the mass being 20 
ohms. The block appears to waste away 
very slightly, leaving a slight gray powder 
upon the surface when connected up for 
some time. The electrician now uses the 
block to light a couple of incandescent 
lamps in his laboratory ! 
o>o""“—~ 

«*, Electric street cars at Bangor, Me., 
seem to have met with great favor. The 
system in use is the Thomson-Houston. 
Three electric cars have been running most 
successfully for the past two weeks, and the 
receipts have been more than $100 per day. 
The largest number of passengers accommo- 
dated by the electric cars in a single day was 
2,700. 
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Lightning and the Electricity of the 
Atmosphere. 


BY A. G. McADIE, M. A. 


Lightning is essentially electricity of high 
potential. Potential is a convenient term to 
express a certain force relation. It is not 
clectrical force. That arises when the poten- 
tial of a body differs from that of another. 
When the potentials of bodies are the same 
‘here is no electrical force ; furthermore, the 
lirection of electrical force is always from 
he place of higher to the place of lower 
votential, and the rate of variation of the 

tential measures the component force in 
that direction. Franklin’s famous kite ex- 
eriment in reality only proved that a dif- 
erence of potential did exist between the 

louds and the ground, This, of all Frank- 
experiments, is the most famous, 
ecause it was accepted at once as conclu- 
ively proving the general identity of light- 
ing and the electricity developed by the 
friction machines of that time. But, we 
uust not forget that other experiments were 
nade by Franklin, and that the famous kite 
xperiment was but one in a series. 

The kite experiment, under modern 
iuspices, was tried a few summers ago at 
he Blue Hill observatory, near Boston. 
rhe summit of the hill has an elevation of 
i35 feet above sea level, and is the highest 
int on this section of the Atlantic sea- 
ward. We differed from Franklin in being 
ible to ascertain the value of the potential at 

ich step. Our first step was to ascertain 
he value of the potential of the air 2 few 
eet out from the observatory walls and 
ibout five feet above the ground. Then, 
having flown the kite (a large light silk- 
overed kite, the longest axis over four feet 
ind tin foiled on the front face), the wired 
kite-string was connected with the electro- 
ineter and direct measurements of the poten- 
tial made. The moment the kite-string, 
properly insulated, of course, was put in 
connection with the needle (a technical name 
for alight disk of aluminum which is free 
io move between two sets of metallic con- 
ductors which have different electrical poten 
tials) of the electrometer, the needle 
(deflected with a considerable impulse beyond 
the scale limits, indicating a very high posi- 
tive potential for the air in the vicinity of 
the kite. Allof one forenoon the sky was 
‘overed with a low pallium of dark stratus 
clouds and the weather threatening, and yet 
the deflections were just the same as later 
on, When the weather had cleared up and 
developed into a clear and pleasant June 
ifternoon. On one morning the wind was 
quite “ puffy,” and consequently our kite, 
ifter we had succeeded in flying it, was not 
it all steady, and kept falling and rising. 
Without exception, when the kite would 
rise, the needle would indicate an increase in 
the value of the potential, and the sparks 
would be longer and more frequent, while 
on the other hand, as regularly as the kite 
fell, the deflection decreased. At another 
time we made experiments when the sky 
was without clouds and with the kite about 
100 feet above the ground, the sparks we 
obtained on ‘‘ grounding” the kite wire 
were thick and in length about one-eighth 
of an inch ; these under a perfectly cloudless 
sky. 

it is a surprising fact that, with the great 
number of experiments that were made by 
the large number of able workers contempo- 
raneous with Franklin, no very marked 
advance upon his experiments occurred 
during the 40 years suceeeding, and it was 
not until the beginning of the nineteenth 
century that attempts at systematic observa- 
tions of atmospheric electricity and weather 
clements were made, 

Perhaps the most interesting observations 
on the character of lightning were some made 
at the top of the Washington monument, 
elevation 500 feet above the city streets, 
during thunder-storms. On July 14, 1886, 


ins 


yas 


a thunder-squall came up suddenly. Nega- 
tive deflections indicated a potential differ- 
ence between the air at the monument and 
the ground of 3,000 volts, or, in other words, 
there was the same difference as between the 





first positive and final negative pole of 3,000 
Daniel cells connected in ‘‘series.” Sparks 
passed almost continuously between the sus- 
pending wire and the case of the electro- 
meter. The ‘‘sparking” between the col- 
lector and ground ceased, and, as we after- 
wards found out, when thunder clouds 
approach the electrometer needle responds to 
their presence and is very active, and after 
considerable oscillation begins to move 
steadily in one direction as if subject to a 
steadily increasing pull, and then, when 
perhaps a potential of several thousand volts 
is reached, a sudden drop to zero occurs, 
and with it the flash of lightning. Then the 
needle begins again to move steadily, and 
repeats the same operation with every flash 
of lightning. And it is both possible and 
not difficult, in this way, to know just when 
a flash of lightning is going to occur, and to 
prepare the camera (if we are taking photo- 
graphs). This at least is one feature, we 
think entirely new and broughtout by these 
experiments and observations. 

It is a common experience with surveying 
parties, especially on western mountain 
peaks, to undergo peculiar sensations during 
thunder storms. These effects consist in 
general of a hissing, crackling sound. accom- 
panying single discharges, or more marked 
sparks, with a tingling sensation if a finger 
be presented to any metallic object near by. 
Now it has been several times observed that 
a sudden cessation of these distressing elec- 
trical effects was experienced whenever 
there occurred a flash of lightning. We see 
an explanation for this in what precedes, 
and our electrometer measurements prove to 
us without doubt that every lightning flash 
relieves the electrical tension, besides en- 
abling us to measure the electric strength of 
the air under ordinary conditions, and the 
electro-motive force producing the disrup- 
tive discharge. 

Finally we come to the effects of the 
electrification of the air upon water, dust 
and other particles in it. Whenever our 
collector was ‘‘ grounded,” the fine stream 
of water issuing from it would preserve a 
certain even, rounded character, breaking 
into drops some four inches away from the 
place of exit. Removing the ‘‘ ground” 
connection, and the stream being now under 
the influence of the thunder-clouds, the 
steadily increasing electrification of the air 
caused the stream to twist and split with in- 
numerable threads and sprays ; but with the 
flash of lightning the distortion ceased to 
exist, and the stream resumed its first and 
proper character, only to be again distorted 
and to repeat the operation with each flash 
of lightning. Here is a cheap and easy 
mode of foretelling the lightning. and the 
photographer has now at his hand warning 
for his exposure. 





_>- 
The Halifax Carnival. 

The Hoening Gazette, of St. John, N. B., 
has the following remarks to make concern- 
ing the rival exhibition and carnival under 

yay at Halifax, N. 8.: 

Halifax as usual tries te follow St. John 
but gets left. Some time since we published 
a letter from the secretary of the Halifax 
carnival committee, asking for particulars as 
to the electric exhibition, in order that they 
might arrange for its transfer to Halifax. 
The secretary of the St. John carnival re- 
plied showing that the arrangements could 


not be completed at this late date. The 
Halifax secretary replied as follows : 


Ha.rrax, N. 8., May 27th. 

Ina CoRNWALL, Esq., 

Secretary Board of Trade, 
St. John, N. B. 

Dear Sir—I am in receipt of your esteemed 
favor of the 25th inst., and in reply have to 
thank you for the information in reply to my 
enquiry regarding the “* Electric Exhib - 
tion.” The committee when ordering me to 
make the enquiry were not aware that the 
affair wasa local matter, and I am sure will 
regret being unable to add to it our other 
attractions. 

Tam Sir, Yours truly, 
W. C. Bisnor, Sec’y. 

And yet we find that Halifax continues 
to advertise the electric exhibition as one of 
its leading attractions. The Halifax carnival 
programme consists of naval and military 
parades, without any original feature to 
stamp it asa carnival. Let them stick to 
the truth in their advertisements as St. John 
does. 





.... At the annual meeting of the Inter- 
national Telegraph Company, at the office 
of Brown & Josselyn, in Portland, Me., 
Tuesday, the following officers were chosen: 
President, H. M. Hart ; treasurer and clerk, 
A. D. Brown; directors: Justin Andrews, 
of Boston, 8S. D. Bailey, of Bath, and A. D. 
Brown, H. M. Hart, C. C. Bedlow, T. A. 
Josselyn and George E. Smith, of Portland. 


.... W. E. Lewis has gone into office as 
the superintendent of telegraph of the Long 
Island Railroad. Mr. Lewis formerly held 
that position, but resigned eight years ago 
to accept a situation as superintendent of the 
Ohio road. From there he went to Mexico 
as general superintendent of a road. For 
the past two years he has held a responsible 
position for the Baltimore and Ohio road. 
When Mr. Lewis resigned from the Long 
Island road before, C. E. Topping, the gen- 
eral manager of the Long Island Express, 
took charge of the telegraph as well. Upon 
Mr. Topping resigning to accept the posi- 
tion of general superintendent of the United 
States Express Company, the departments 
were separated again. Mr. Lewis proved 
his efficiency before, so that there can be no 
possible doubt about the department being 
conducted in the best manner possible. 


.... In the days that are gone, far back 
in the infancy of telegraphy, a director of 
the Bain line, at Troy, N. Y., once asked 
the operator, ‘‘ What is electricity 7” and 
the callous youth remarked that, ‘* What it 
is was far more difficult to state than where 
it is,” adding at the same time and pointing 
to a cracker which the director was munch 
ing, ‘‘ even in that cracker there is electric- 
ity.” It was an unfortunate statement, in 
two ways, for it damaged the estimation in 
which the operator had hitherto been held by 
his superior, and it spoiled the director's 
lunch. And now, over forty years after, 
were that director alive,he should apologize 
to the gray-haired representative of that un- 
wise electrical youth, for are they not at this 
moment using electricity in place of yeast 
and pommeling, to produce finer bread in 
London and Glasgow, and have been fora 
twelve month? Well, any one who has 
eaten a hotel breakfast on Sabbath morning, 
within sight or sound of Bow Bells, knows 
full well there was need of improvement in 
London’s bread. But the telegraph director, 
alas ! has gone, and will never, more’s the 
pity, know that there may be electricity in 
bread. 


... Superintendent William B. Gill, of 
the Western Union Telegraph Company, 
Philadelphia, was a busy man during the 
week or ten days after the Johnstown 
disaster. What sleep he obtained be caught 
at odd intervals on the sofa in his office to 
the music of the clicking of the telegraph 
keys. Mr. Gill from his office in Philadel- 
phia directed the work of restoring tele- 
graph communication. In speaking of his 
work Mr. Gill said : 

“As rapidly as we could procure by 
telegraph the names of the passengers locked 
up at Altoona, with their addresses we have 
sent a message to the address of each one, 
free, notifying their family of the safety of 
the passenger and where located. There are 
500 passengers locked up at Altoona. 
Wherever we have opencd up communica- 
tion the first thought has been to turn it 
over to the railroad companies, believing 
that there is no avenue for relieving the pub- 
lic as broad as that through the railroud 
companies. The nature of the cisaster was 
so interwoven with the railroad companies 
interests that a relief to them is a relief to 
the public exigencies. 

“* We have thrown the wires open to the 
public for the relief of the sufferers at Johns- 
town and other points. We have been in 
communication with General Hastings, who 
has cheerfully aided us in furnishing the in- 
formation to the relatives and friends of the 
suffers at Johnstown.” 

A Head Swelling; Our mayor appears to 
be afflicted with pole evil—H. D. L. 





— Electric lights, equivalent in illumi- 
nating power to 1,700,000 candles are used 
in lighting the Paris exhibition. 














.... The Knoxville, Cumberland Gap 
and Louisville Railroad Company will build 
a telegraph line along their road from Knox- 
ville to Cumberland Gap and Middlesbor- 
ough, Ky. 


.... Thetotal length of the submarine 
cables at present in use is said to 113,031 
miles. Of this length, 102,531 miles belong 
to various cable companies, and 10,500 miles 
are government property. 


Mr. J. B, Stewart was recently ap- 
pointed Superintendent of Telegraph and 
Signals of the West Shore, New Jersey Junc- 
tion, Wallkill Valley, and Syracuse, On- 
tario and New York roads, in place of G. 8. 
Bogert, resigned. 


The whole corps of Western Union 
telegraph operators at Johnstown, Pa., was 
lost Friday evening. Amorg them were 
Mrs. Ogle, manager, who, for 25 years, has 
acted as receiver of Associated Press reports 
at that place, and her daughter Minnie, also 
well-known ; also Misses Gorman and Wat- 
kins and three messenger boys, who were 
unable to escape from the building. 


.... The almost superhuman work done 
by the Western Union operators in Pitts- 
burgh, while the news of the flood came 
pouring into the city from all quarters of 
the panic stricken district, completely wore 
them out, and relief operators were tele- 
graphed for from Cleveland, Oil City and 
other points. Inthe meantime all the ex- 
operators and anyone who could scnd or re 
ceive a dot or dash were impressed into the 
service. 


Mr. Campbell Swinton, of England, 
has recently constructed a magneto Morse 
sounder, on the principle of his well known 
magneto bell. The play of the transmitting 
lever is made less, and the bell hammer is 
made to hit against two buffers, arranged to 
give different notes when struck. The ab- 
sence of battery will make the magneto 
sounder exceedingly useful for field tele 
graphing, and the instrument has been sent 
to the English war department at Chatham 
to be tested. 


Mrs. Ogle, the manager of the West 
ern Union office at Johnstown, Penn., who 
died at her post, will go down in history as 
a heroine of the highest order. Notwith- 
standing the repeated notifications which 
she received to get out of reach of the ap 
proaching danger, she stood by the instru 
ments with unflinching loyalty and un 
daunted courage, sending words of warning 
to those in danger in the valley below. 
When every station in the path of the com 
ing torrent had been warned she wired her 
companion at South Fork, ‘* This is my last 
message,” and as such it shall always be re- 
membered as her last words on earth, for at 
that very moment the torrent engulfed her 
and bore her from her post on earth to her 
post of honor in the great beyond. 


.... The case of the Interstate Telegraph 
Company against the Baltimore and Ohio 
Telegraph Company for breach of contract 
which had been on trial in the United States 
Circuit Court, was concluded Saturday. 
The jury rendered a verdict for the plaintiff 
for $35,000. The amount sued for was 
$50,000. The case grew out of the failure 
of the Baltimore and Ohio Telegraph Com- 
pany to make provision in case it sold its 
franchises to protect the Interstate in certain 
lines the latter had constructed in Indiana 
and Michigan, or to reimburse the company 
if that part of the contract was not fulfilled. 
Morrison & Bond, of Baltimore, and Griffin 
& Warren, of Detroit, Mich., represented 
the plaintiffs, and Charles J. M. Gwinn, of 
Baltimore, and Rush Taggart, of New York, 
the defendants. 
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* * The Salem and Peabody electric ele- 
vated railway bill has been referred to the 
next Massachusetts legislature. 


* * The Pittsfield (Mass.) street railway 
managers are considering the feasibility of 
using electricity as a motive power. 

* * The probabilities are that the Edge- 
wood avenue electric road in Atlanta, Ga., 
will be in operation in about one week 


* * The Buffalo electric road between 
Cold Spring and the Park is prevented from 
starting by the non-arrival of the car trucks. 
Everything will be running by June 20, ac- 
cording to Mr. Henry M. Watson, the presi- 
dent of the Buffalo Street Railway Company. 


* * The New England business of the 
Sprague Electric Railway and Motor Com- 
pany, of New York, will hereafter be con- 
ducted by the New England Electric Com- 
pany, with offices at 55 Oliver street, Boston. 
Mr. F. J. Sawyer is president of the new 
company, and Mr. Edward 
Blake, treasurer. 

* * The Oakland Trustees 
have directed the Board of 
Public Works to prepare plans 
and specifications for a plant 
of poles and wires for the 
city, to be owned by the city, 
in order that Oakland might 
invite bids from everybody for 
lighting the city by electricity. 
The idea is for the city to own 
the poles and wires, and the 
company the plant. 


* * A mass meeting of resi- 
dents of the East End, Cleve- 
land, O., was held at Doan’s 
armory last week for the pur- 
pose of making an emphatic 
protest against the action of the 
Prospect street people, who 
are endeavoring to prevent 
rapid electrical transit west of 
Willson avenue. The call for 








Lynn, Mass., by the Thomson Electric 
Welding Company. The proposed building 


| vation than the first one. 
| business has made it imperative for the speedy 
erection of the factory ; and the indications 
are that this enlargement of the works is but 
the beginning of a movement that will lead 
to as phenominal a growth of the welding 
works as has been the case with the motor 
works. 


* * The employés of the Edison Machine 
Works responded liberally to a call for aid 
for the Johnstown sufferers. The Edison 
Machine Works headed the list with a con- 
tribution of $250. Then followed Samuel 
Insull, $100 ; John Kruesi, $60; Wm. B. 
Turner, $40; W. A. Phillips, $40; H. A. 
Libor, $25 ; Thomas Gunn, $20; W. E. Gil- 
more, $15; Montgomery Waddell, $15; Wal 
ter S. Van Vorst, $10, and the following, 
who gave $5 each: E. J. Berggren, Joseph 
Insull, L. O. Weber, A. V. D. Linde, H. F. 


Frederick Hoeppner, Adam Smith, W. Geo. 
Rothwell, Chas. W. Jefferson and George 
Tailleur. Many other contributions of 


swelled the amount up to $801.75. 
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will reach from the present factory to the | 
street line, and will be of much greater ele- | 
The increase of | 


Parshall, David O, Youlan, R. G. Brooke, | 


smaller sums, from 25 cents to $8 each, | 
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Municipal Lighting. 

The following from the Boston Globe, in 
regard to the discussion in the Massachusetts 
legislature on the bill to permit Danvers, 
Mass., to sell light to its citizens, is of inter- 
est: 

‘The bill to allow the town of Danvers to 
provide its inhabitants with electricity has 
been unanimously reported by the commit- 
tee on manufactures, but Chairman Palmer 
stated that he had reserved the right to op- 
pose the bill. He thought that the principle 
involved in the bill was wrong, and that the 
investigations of the committee in Wheeling, 
Richmond and Philadelphia, showed that 
the business was not a proper one for towns 
and cities to go into. 

‘« Senator Gleason opposed the bill as a step 
toward communism and away from compe- 
tition ; competition was the life of trade. 

‘*For the committee and in behalf of the 
town Senator Walker said that the town had 
already bought an electric light plant to 
light its own streets ; the service is satis- 
factory and cheap. Another company 
could not be established, for there is not 
business enough outside of the town lighting 
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The Pelton Water Wheel. 
To THe Epiror oF ELECTRICAL REVIEW : 

Your article relating to the electric trans- 
mission of power on the Comstock in issue 
of May 25th, does us unintentionally, no 
doubt, great injustice. 

The statement is. made that the Brush Co. 
in its original plans and specifications stipu- 
lated that the water wheels should be gov- 
erned within reasonable limit, but that this 
requirement was not met, ‘‘the Brush Co. 
having been surprised to receive by tele- 
graph the first intimation that the makers of 
the water wheels had wholly neglected such 
an important matter,” etc. 

The facts in regard to the above being that 
no request was made for governors, it being 
understood that the parties having the con- 
tract for the plant would provide them. It 
was therefore an oversight or misunderstand- 
ing, which we are in no way responsible for. 

There is no difficulty in governing our 
wheels, even under the extraordinary condi- 
tions these wheels were operated, and we 
certainly should have made proper provi- 
sion in this regard had we been called upon 


so to do. - : 
Please give place to this correction and 
oblige, Respectfully yours, 
THE Petron WATER WHEEL Co., 
by A. P. Brayton, JR., Mer 





















































































the meeting is signed by 
many of the best citizens of 
Cleveland, snd the meeting 
cannot help but be a rousing 
one. There will be good speak- 
ing, and some action will be 
taken so that the rapid transit 
desired may be secured at 
once, 








* * The Thomson-Houston Electric Com- 
pany has recently closed the following con- 
tracts for electrical street car propulsion : 
Fulton County Street Railway Company, 
eight miles, eight cars ; Attleboro, North 
Attleboro and Wrentham Street Railway 
Company, Attleboro, Mass., six miles, five 
cars ; Americus Street Railway Company, 
Americus, Ga., four cars ; Auburn Strect 
Railway Company, Auburn, N. Y., three 
The Thomson-Houston Electric Com- 
pany has 50 railways under contract and in 
operation. 


cars. 


* * A franchise was granted last week by 
the county court in session at Independence, 
Mo., to the Kansas City suburban railway 
company to build and operate an electric 
line on Troost avenue, from the present ter- 
minus at Troost and Thirty-second streets to 
a half mile south of Forest Hill cemetery. 
Work on the road must begin within 60 
days, and the road must be in operation 
within 60 days. The line will be four 
miles in length and will pass through some 
of the finest suburban territory about Kansas 
City. It will give rapid transit in a direc- 
tion where the same has been needed. 

* * Builders have handed in their figures 
for the contract in the erection of the brick 
factory on the west side of Fedral street, 






































THe THomson-Hovston System AT SALEM, Mass. 


* * The Auburn, N. 
editorially : ‘‘ Already a representative is here 


We hope he will get it without any trouble at 
all. 


dogs in a manger preventing it. 
has been in the lake for years, the chance to 


by us for years. 
prove the one or build the other. Now that 
strangers have come asking to do so, we say 
Yes! Give them the right of way at once 
and put no trouble in their way, but bid them 
God speed and as much success as man can 
desire. Go it!” 

* * From the Cleveland Leader: ‘‘ With 
one company already running its cars by 
electricity, another using the same motive 
force over part of its line and anxious to ex- 
tend it over the whole line, with a third 
about to try the experiment of using storage 
batteries, and a fourth making preparations 
to put in a cable road, Cleveland can truth- 
fully be said to be getting rapid transit as ex- 
ditiously as any other city in the country. 
nless present plans miscarry, there will be 
rapid transit over every one of the principal 
street car lines in the city within two years. 
This is progress. And it is just this kind 


T 


of interprise that makes the future growth 
of the city certain to be rapid, continuous 
and eminently healthy.” 





asking for a franchise for an electric road. | 


| 
} 
| 
| 


There ought to be no ‘“‘sweating” or | 
trouble of any kind. Let us just give this right | 
of way immediately, and not stand around like | 
The island | 


build a railway has been animadverted upon | 
No one has seen fit to im- | 





Y., Advertiser says | for another company ; it is therefore impos- 


sible for private parties to obtain electricity, 
and so the town has asked that it might fur- 
nish it to its citizens. The additional ex- 
pense to the town would not be more than 
$5,000, and the town is almost unanimous 
in favor of the bill. 

‘* That the people of Danvers may want to 
go into this business was admitted by Sena- 
tor Crosby, but he thought that other con 
siderations ought to be taken into account. 
If Danvers ought to be given the power, it 
would be all right for every other city and 
town to do the same thing. Unless it could 
be shown that Danvers was peculiarly situ- 
ated, special privileges ought not to be given. 
The legislature had already defeated a meas- 
ure to give this right to all cities and towns 
and this special privilege could not logically 
be granted. He was opposed to the bill, also, 
on the ground that it was unconstitutional, 
because it would give privileges that cannot 
be legally granted to towns. 

‘* This latter view was also taken by Sena- 
tor Sprague. 

‘* The bill was defeated by an overwhelm- 
ing vote; no count was taken.” 


President Q. A. Towne, of the Lynn Belt 
Street R. R., drove the first spike in the new 
road last week. 








Auxiliary Accumulator Cars. 

In the case of a tramway proposing to run 
accumulator cars, but where there is one 
steep gradient on a long level run, it has 
been proposed to use an auxiliary electric 
engine to help the cars up the steep part, as 
is now the practice with horses. The disad- 
vantages of having very large motors on 
each car would be obviated. Arrangements 
for altering the ratio of speed and power by 
gearing are likely to be far more useful in 
ordinary cases, but it is possible that cir- 
cumstances might arise when the adoption 
of this suggestion would solve a difficulty, 
and prove more economical, both in mainte- 
nance and first cost, than .by the adoption of 
more costly gearing for each car. The pas- 
senger cars could then be fitted with light 
batteries sufficient for ordinary running, 
and the auxiliary engine would be stationed 
at the steep part, and be kept working there 
during the whole day. The saving in out- 
lay for batteries and for gearing might be 
far more than the cost of the auxiliary en- 
gine in a system requiring a large number 


of cars. 
_——-(<7““—<ao—__——_ 

So rapid has been the development of the 
electric industry, few have been able to keep 
trace of its achievements, and fewer still 
have sounded its possibilities for the purpose 
of giving distinction to its growth. 
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New Central Station, Salem, Mass. 


The Salem Electric Light Company, find- 
ing its present station entirely inadequate to 
the needs of its rapidly increasing business, 
is now erecting a new one, designed by the 
Thomson-Houston Electric Company. 

The new station will be a model of its 
kind, and in its construction are combined 
many new features and improvements in 
central station work. 

The accompanying illustrations show in 
detail the method of construction of station, 
and the location of the steam plant and elec- 
trical apparatus. Owing to the shape of the 
lot of land owned by 
the company, it was 
deemed expedient to 
erect two buildings. 
The boiler house, there- 
fore, has been made in- 
dependent of the build- 











—— The building and plant for the Mis- 
souri Electric Light Company, Twentieth 
and Locust streets, St. Louis, are almost 
completed, and the machinery has already 
begun to arrive. 

—— The contractfor lighting the village 
of Newark, N. Y., was let at the last board 
meeting of trustees to the Newark Electric 
Light and Power Company of Newark. They 
are to furnish forty 2,000 candle power 
arc lights to burn 26 nights in the 
month from sundown to 1 o’clock A. M. 
The contract to is run for five years, and 
the village is to pay $2,400 a year. 


Salem Statioc 
‘Semungmect of dpneme: o> 2nd Faas 
Gal L889 Sade 1-2. 
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—— The Baton Rouge Electric Light 
and Power Company will add machinery 
for incandescent lighting. 


—— All the electric lighting machinery, 
and the facilities for illumination by gas 
having been destroyed in Johnstown, the 
Allegheny County Electric Light Company 
gave relief of an important kind. A plant 
capable of generating electricity for 12 arc 
lamps were shipped to the stricken city. It 
was accompanied by the necessary wires and 
lamps. The plant could be set up any- 
where, and the lights placed where they 
were most needed. 














ing containing the en- 
gines and dynamos. 
The engine and dy- 
namo house is two 
stories high, the first 
story, where the engines | 
are situated, being 14 
feet, and the second, 
where the electrical ap- | 
paratus is placed, being 
12 feet. This building is 
built of brick through 
out,and is 102 feet long 
and 56 feet wide. The 
boiler house is 92 feet 
long, 54 feet 4 inches | 
wide, and 238 feet high- 
The chimney is 130 feet | 
high, 6 feet diameter 
inside, and 13 feet 
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square at the base. The 
foundations are rubble 
stone placed on piling 
capped with concrete. Seven hundred and | 
ninety-eight spruce piles were used under 
the main building, and 52 oak piles under 
the chimney. 

The steam plant, which is compound con- 
densing, consists of one 350 horse-power 
double tandem compound engine, made by 
McIntosh & Seymour, and one 150 horse- 
power high pressure Fitchburg now in use 
in the present station. 

The boilers were made by the Cunning 
ham Iron Works and are three in number, 
six feet in diameter, 17 feet long, and 125 
horse power capacity each. 

The auxiliary steam 
apparatus consists of 
one 1,200 horse-power 


| Chattanooga, 
| lights, went out Monday night with a sud- 
| den spasm, 
during the night. 
| electric light company, however. The water 
| company failed to get the water over the 
| hill to the plant, and the engines were com- 


— The Perkins Lamp Company, of 
Manchester, Conn., are turning out about 


| 600 incandescent lamps daily, andare rapidly 


increasing their facilities. They have orders 
for several months ahead. 
All the electric lights in the city of 


Tenn., 





and never showed up again 


lt wasn’t the fault of the 


pelled to shut down. 





surface condenser, 
Knowles air and circu- 
lating pump, anda feed 
water heater situated in 
the smoke flue. 

The station is built to 
allow the addition of 
1,000 horse power, and 
there is room for nine 
additional boilers and 
another line of shaft- 
ing. The station has a 
capacity for 42 dyna- 
mos. At present there 
will be 14 in use, 11 are 
and two alternating 
current machines, and 
one generator for rail- 
way work. On the 
second floor are the 
store and testing rooms 
and the superinten- 
dent’s office. 

A coal shed will be 
built in the rea: of the 
boiler house which will have a capacity of 
1,500 tons, and a track constructed for bring- 
ing coal from the shed to the boilers. 

No pains will be spared to make this sta- 
tion, even to the smellest detail, a model of 
its kind, and it will be one of the finest elec- 
tric light and power stations in the New 
England states. 








—— Auburn, N. Y., has just made new 
electric lighting contracts, increasing the 
number of street lights. 





—— The Neponset, Mass., Electric Light 
Company is desirous of lighting Canton and 
several hearings on the subject have taken 
place. 

—— The Fort Wayne Jenney Electric 
Light Company, through its representatives, 
the Commercial Electric Company, of De- 
troit, has sold to the Decatur, IIl., Electric 
Railway Company, a 600-light plant of the 
Slattery Induction System, to be operated in 
connection with their railroad plant for com- 
mercial lighting. 


including the street | 
| Electrical Construction Company 








—— The Schuyler Electric Company of 
Middletown, Conn., have put in a temporary 
lighting plant to facilitate construction work 
on the new Plaza Hotel, 57th street and 
Eighth avenue, New York. The plant con- 
sists of two 40-light (1,200 candle power) 
machines, and was installed by the Tucker 


Salen Station 
lan %, Section 9f Liviler:~ House: 
Seale $GF Mar 118. 
106 of Goickes required 
he 





—— The annual meeting of the stock- 
holders of the Nashua Electric Light Com. 
pany has been held, and the following board 
of directors elected: J. W. White, Chas. 
Williams, H. W. Gilman, Jas. H. Tolles, 
F. E. Anderson, G. A. Rollins, D. A. Gregg, 
F. W. Estabrook, W. A. Lovering. The 
board organized as follows: J. W. White, 
president ; Chas. Williams, vice-president ; 
James H. Tolles, secretary; F.W. Estabrook, 
treasurer; James H. Tolles, clerk of the 
corporation. 
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—— Buffalo, N.Y., 
mittee to look into municipal lighting. 








has appointed a com- 


—— Slater, Mo., has decided against buy 
ing its own plant, prefering to rent of the 
company. 


—— The Brush Electric Light Company 
has received a contract to light the city of 
Griffin, Ga. 


—— The Taunton (Mass.) Electric Light 
Company is said to have declared a dividend 
of six per cent. 


—— The Tombigbee Cotton Mills, of 
Columbus, Miss., will want machinery for 
incandescent lighting. 


—— The bill to allow Danvers, Mass., to 
provide its inhabitants with the electric light 
was refused a third reading by the Massa- 
chusetts Senate. 





All Russian ships of war are to be 
lighted exclusively by electricity, and by 
January next the whole of the Russian fleet 
will be lighted, 


— The new plant at Medina, N. Y., is 
being put in and Medinaites will see electric 
illumination in their own town by the mid- 
dle of the month. 


—— The Columbia, 8. C., Electric Light 
Company is erecting a plant with a capacity 
of fifty 2,000 candle-power arc and 600 in- 
candescent lights. 


—— The Hill City Electric Light Com- 
pany at Vicksburg, Miss., are contemplating 
adding an incandescent plant for the pur- 
pose of lighting private houses. 


—— The Louisville, Ky., Bagging } anu- 
facturing Company have contracted with 
the Brush Electric Company, of Clevel:...d, 
Ohio, for an electric light plant. 


—— Windsor Locks, Conn., is the latest 
scene of action for the representatives of the 
various electric light companies. A new 
plant will be put in there soon. 


—— The Louisville and Madison Woolen 
Mills Company have contracted with the 
Brush Electric Company of Cleveland, O., 
for a 600-light incandescent plant. 

— The Sterling, Ill., city council has 
awarded the city lighting contract to the 
gas company who will furnish 180 incan- 
descent electric lights using the Westing- 
house alternating system. 

—— The Providence Telegram prints an 
interesting description of the new electric 
light and power station of the Narragansett 
Electric Light Company in that city. When 
it is completed the Narragansett Company 
will have, it is claimed, the largest and best 
equipped establishment in the world. 


—— The Brush Electric Light Company, 
of Baltimore, J. Frank Morrison, managing 
director, Monday filed a bond for the proper 
execution of the contract awarded to them 
for the electric lighting of the city. The 
certified check for $5,000, which had been 
left as a guarantee, was thereupon with- 
drawn. 


—— Following is the record of incande- 
scent lamps in plant of the Mather Electric 
Company, at the paper mill of the Forest 
Paper Company : Total number of lamps 
in use, 290 ; still in use, 85 ; 13 lamps hav- 
ing burned less than 600 hours ; 40, from 
600 to 1,000 ; 91, 1,000 to 1,500 ; 14, 1,500 
to 2,000 ; 20, 2,000 to 2,500 ; 5, 2,500 to 3,- 
000 ; 4, 3,000 to 3,500 ; 4, 3,500 to 4,000 ; 
4, 4,000 to 4,500 ; 2, 4,500 to 5,000; 4, 5,000 
to 5,500 ; 1, 6,500 to 7,000 ; 1, 8,000 to 8,- 
500 ; 4, 9,500 to 10,000; 1, over 10,000. 
Of the 85 lamps still in use the record is as 
follows: 16 have not yet burned 600 hours ; 
8,are still burning, having already burned 
over 600 hours; 8, 1,500; 5, 2,000; 14, 3,000 ; 
2, 8,500 ; 32, 5,000 ; 4, 9,500 ; 1, 10,000. 
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MANUFACTURING NOTES. 


The R. T. White Street Railway 
Rail will be handled in St. Louis, Mo., b 
T. C. White, agent of the Fulton Foundry, 
of Cleveland. From his Boston office Mr. 
White is sending out a large number of 
sample chairs and sections of rail. 


The Celebrated P. & B. Paint 
is used on all of the 150,000 feet of under- 
ground cable now being laid in New York. 
The Standard Paint Company, who own all 
the P. & B. electrical compounds, are show- 
ing some fine specimens of P. & B insulated 
wires at their New York office on Maiden 
Lane. 


The Electrical Supply Company, 
of Chicago, are exclusive western agents for 


the Cobb vulcanite wires and cables, and 
have issued a small pamphlet giving some 


facts and figures concerning the Cobb pro- 
ducts which are of interest, including a num- 
ber of commendatory letters from such men 
as Carl Henry, Edwin J. Houston, J. F. 


Mehren and J. P. Barrett. 


The National Galvanic Battery 
Company, of 18 Courtlandt street, N. Y., 
are meeting with much success with their 
improved form of battery, for open circuit 
work. The Union Switch and Signal Com- 
pany, in a report on the battery, compare it 
favorably with the ‘‘Samson,” and letters 
from the N. Y. C. & H. R. R. R. Company 
are also highly commendatory. The factory 
of the National Battery Company is in Cin- 


cinnati, Ohio, at 239-241 Main street. 
The Westinghouse Machine 
Company, Pittsburgh, Pa., is 


fitting up a new machine shop for large 
work on the east side of Twenty-fifth street 
and Liberty avenue. <A very large new 
planer, by William Sellers & Co., is already 
erected and in operation, anda large new 
cylinder boring machine, of special design, 
by the Pond Machine Tool Company, is now 
in process of construction, with the delivery 
promised for June 1. Other large tools will 
be added. The new shop is rendered neces- 
sary by the company’s heavy run of orders 
for large compound engines. Among receut 
shipments are large automatic compound 
engines for new incandescent lighting plants 
at Tarzuela, the largest theatre in Madrid, 
Spain, and for the Spanish American Light 
and Power Company, of Havana, Cuba. 


Leonard & Izard have just secured an 
order for installing 5,000 16 c. p. lamps in 
the works of the Elgin Watch Co. This is 
one of the largest isolated plants in the world 
in a factory building, with the exception 
of the Chicago Auditorium plant also installed 
by Leonard & Izard. The competitien 
on this job was very sharp. Leonard & 
Izard bid upon a first class plant, to give 
certain results under strong guarantees, not 
confining themselves to any particular make 
of apparatus. Purchasers of electrical plants 
seem to be very much inclined to deal with 
a reputable and non-partisan electrical en- 
gineering concern, as in this case leaving in 
a large measure the selection of the apparatus 
to be used to them, and securing not only 
the guarantees of the contractors, but also 
the guarantees of the makers of the apparatus 
used. 


Telegraph poles are said to be pre- 
served in Norway by making an auger hole 
about two feet from the ground, in which 
four or five ounces of sulphate of copper in 
coarse crystals are placed and plugged in. 
The chemical is gradually absorbed by the 
wood until its whole outer surface turns a 
greenish hue. The sulphate requires an 


occassional renewal and is said to be a per- 
fect preservative, 





Secondary Batteries. 


BY WILLIAM HENRY PREECE, F. RB. 8. 


CENTRAL STATIONS. 

The secondary battery lends itself admir- 
ably, under certain circumstances, to the 
economical distribution of electric currents 
from central stations. It is possible to lay 
down along main circuit of small dimen- 
sions, conveying a direct current of high E. 
M. F., which at different points can charge 
a secondary battery of a small number of 
cells, so as to ‘‘ transform ” the dangerously 
high E. M. F. into one of a low and harm- 
less character in the building to be illum- 


inated. In fact, this is now being done in 
Chelsea by two different companies. The 


one company, the Chelsea Electricity Sup- 
ply Company, is acting under the statutory 
powers of a provisional order, and it dis- 
tributes its currents to the houses from sub- 
stations where the batteries are kept, and 
maintain a continuous supply of electric en- 
ergy. Each sub-station, of which there are 
three, supplies current for 2,000 30-watt ten 
candle-power lamps. There are 265 31-L 
cells, divided in two sets of groups of 53. 
Each set is charged separately and alter- 
nately in series from the central generating 
station. While one set is being charged the 
other is supplying currents to the consumer, 
The main charging current of 60 amperes 
has an E. M. F. of 500 volts per distributing 
station, or 1,500 volts for the present circuit ; 
and the secondary discharging supply into 
the houses has a pressure of 100 volts. This 
system of distributing currents from bat- 
teries has many advantages. The currents, 
are available at once for motor 
The cur- 


being direct, 
purposes as well as for lighting. 
rents being so steady and uniform, add to the 
durability and life of the lamps. The supply 
being continuous day and night, it isalways 


available, just as is the lightfrom gas. The 
distributed currents being of low E. M. F., 


absolute safety to person is secured in such 
a system. The engines at the central station 
being always worked at full loads, can be 
worked under their most economical con 
ditions ; and as they can be worked continu- 
ously throughout the 24 hours, a minimum 
capital expenditure in engine plant is ne- 
cessary. It has already been pointed out 
that the efficiency of the battery is not much 
effected by variations of its own load, and 
that whether one lamp or 100 lamps be used 
it is of not much consequence to the cells ; in 
fact the efficiency of the lighter load is the 
highest. On the other hand, it must be pointed 
out that there is a considerable capital out 

lay required in batteries. The depreciation 
of the cells is very considerable, and there is 
an appreciable loss of energy at each trans- 
forming point. The maximum efficiency of 
batteries in practice rarely reaches 70 per 
cent., while less than 15 per cent. for depre 

can scarcely be allowed with pru- 
dence. The batteries for 1,000 lamps cost 
£1,325, or 27s. per lamp. The reliability, 
constancy, and permanence of the light from 


ciation 


batteries compensates for many another evil. 
The other company in Chelsea—the Cadogan 
Electric Supply Company—places the bat- 
teries in the houses, and charges 1,000 E. P 
S. 31 L cells over a circuit of nine miles, 
There is « central station in Detroit, in the 


U. 8. A., also distributing by batteries, and 
giving great satisfaction. 
The Kensington Court central station, 


established by Messrs. Crompton & Co., and 
that at Whitehall Court, also use secondary 
batteries, but the batteries are in the stations, 
and not in the houses. They are used more 
for regulation and for reserve force purposes 
than for distribution. 

There is a large central station at Vienna, 
and one at Darmstadt of the same character. 

An extremely ingenious mode of distribu- 
tion has been proposed by Mr. Henry 
Edmunds. The battery is divided into four 
groups. ‘These groups are jointed in series, 
and supply energy to the house, while the 
fourth group is in the main being charged. 
These groups constantly and continuously 
changed places every three minutes by 
means of an automatic switch. A third of 
the battery is, therefore, always being 
charged, and this means that only one-third 


| circuits. 








engine-power is needed atthe central station, 
and only one-third of the E.M.F. on the 
changing main. Mr. Edmund’s automatic 
distributor is an extremely ingenious appara- 
tus, but it has not yet received the test of 
practical trial, though the sooner it does so 
the better. 
TRACTION. 

A very important application of secondary 
batteries is that of traction. In the United 
States this system has received immense 
development, but in England it has scarcely 
as yet grown out of the experimental stage. 
In London the North Metropolitan tramways 
are trying some important experiments, 
but in Birmingham an electric locomotive 
has been made by Elwell-Parker on the 
Julien principle, weighing eight and one- 
half tons, and worked by 100 cells, each 
weighing 81 pounds, which has drawn loads 
of 30 tons up stiff gradients, and has run 70 
miles with only one charge. This system is 
destined to be most useful and economical, 
and it looks as though it would gradually 
replace horses for tram work. 

PORTABLE LAMPS. 

Two other useful purposes 
secondary cells are applied are (1) the con- 
struction of safety lamps for miners, and (2) 
reading lamps for railway travellers. Since 
one pound weight will give a capacity of 
four ampere hours (and it is easy to obtain 
lamps which can be incandesced with only 
third of an ampere), it follows that if we 
use three cells each weighing one pound we 
can easily get a lamp which can be main- 
tained alight for 12 hours giving a light of 
This is ample for both 
purposes enumerated ; in fact, I habitually 
travel with such a portable railway reading 
lamp, and find it of immense service. The 
battery that I am now showing to you was 
charged during the last Christmas holidays. 
I have not travelled since, and it has not 
lost much of its charge, as you plainly see. 
I have much pleasure in exhibiting several 
forms of safety miners’ lamps, which have 
been lent me for the occasion by Mr. Pitkin, 
their manufacturer. Mr. Swan has done 
much in this direction, and his lamps are in 
especially in South Wales, 


to which 


about two candles. 


considerable use. 
and are now exhibited in action. 
TELEGRAPHY. 

All attempts to use dynamos direct for 
telegraphic purposes in England have failed, 
but their use indirectly, by means of second- 
ary batteries, has been eminently successful. 
At the General Post Office, in London, there 
are 220 circuits thus worked from only 38 


cells. The currents used for telegraphy are 
very minute compared to those used for 


electric lighting ; .05 ampere, or 50 millam- 
peres, is a large current for such a purpose. 
Thus the current that would light one 50 
watt glow lamp will work 10 telegraphic 
The secondary cells are applied 
thus: 20 cells provide motive power for 
Delany multiplex distributors, and 120 
single needle circuits ; 18 cells, or two par- 
allels of nine cells, provide currents for 100 
direct inker Morse circuits. 

This mode of working 
operation since the early part of 1884. 

It is quite clear that the secondary battery 
has passed through the experimental stage, 


has now been in 


and that it has now reached its commercial 
career, where it will prove to be a most val- 
uable andindispensable adjunct to the equip- 
ment of the electrical engineer. 
eet 
Babylon Electrified. 

Messrs. Gebbie & Company, of Philadel- 
phia, have in press and will soon publish a 
new and copyright translation of ‘* Babylon 
Electrique, ”’ by A. Bleunard, under the title 
of ‘‘ Babylon Electrified.” This translation 
by Frank Linston White will have all the 
original illustrations by Montader, and be 
comprised in one handsome volume, 8vo, at 
a popular price, which we believe will give 
it a large sale, both among those interested 
in electricity and others with an interest in 
Mesopotamia, the cradle land of the human 


race, 
—* 2» o___—_- 


* * The East Nashville, Tenn., Street 
Railroad Company will probably operate 
their road by electricity. 














INDEX OF INVENTIONS FOR WHICH LETTER, 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING JUNE 
4, 1889. 





404,426 
York, N. Y. 

404,458 Non-interfering fire alarm signal box; 
John H. Ruddick, Richmond, Ind., assignor by 
mesne assignments to the Interstate Fire Alarm 
Company, Omaha, Neb. 

404,441 | Motive’ mechanism for railway cars; 
Henry F. Shaw, Boston, and George F. Shaw, Ded- 
ham, Mass. 

404,457 Railway signal; A. Jacksen Wisner, Phil- 
adelphia, Pa. 

104,463 Filament alae noni mg electric lamps; 
Turner D. Bottom, New York, N. 

404,465 Electric motor;- * a 8. 
Yonkers, | & 2 

404,466 Alter +g current electric motor; Chas. 

8. Bradley. Yonkers, N. Y. 

"404, 469 Electric railway; William Cannell, Cleve- 
land, Ohio. 

104, 470 Voltmeter; Leon Daft. Plainfield, N. J. 

404,471 Telephone transmitter; Edwin 8. Drake, 
Cambridge, Mass. 

404,484 Dynamo-electric machine; William Hoch- 
hausen, Brooklyn, N. 

404,507 4 ate apparatus; Ebenezer B. Shafer, 
New York, N. Y. 

404,518 Fire alarm telegraph; Sidney A. Chase, 
Evart, Mich., assignor of one-half to William R. 
Mapes, same plac e. 

404,519 Duplex fire telegraph; Sydney A. Chase, 
Evart, Mich., assignor of one-half to William R’ 
Mapes, same ’place. 

404,533 Electric motor and regulator; Alfred 
Gartner, Newark, N. J., assignor by mesne assign- 
ments to the Continental Motor and Electrical Co., 
same place. 

104,559 Track-moistening apparatus for electric 
railways; Edward D. Priest, Lynn, Mass. 

404,566 Method of distribution by alternating 
elect ic currents; Oliver B. Schallenberger, Roches- 
ter, assignor to the Westinghouse Electric Com- 
pany, Pittsburgh, Pa. 

404, System of generators for alternating 
electric currents: Oliver B. Schallenberger, Roches- 
ter, assignor to the Westinghouse Electric Com- 
pany, Pittsburgh, Pa. 

404,602. Regulator for dynamo-electric machines; 
Ernest P. Clark, New York, N. Y. , assignor to the 
Clark Electric Company, same place. 

aged Induction coil; John F. Kelly, Hoboken, 

. J.. assignor to the United States Electric Light- 
ing G ompany, same place. 

404, 651 Safety attachment for electric motors; 
William S. Paca, Baltimore, Md., assignor of one 
half to John P. Paca, same place. 

104,661 Electric motor; Henry B. Slater, Detroit, 
Mich., assignor to the Belding Motor and Mfg. Co. 
Chicago, Ill. 

404,667 Fireman's electric wire cutter; Daniel A. 
Woodhouse, Elizabeth, N. J., and Thomas V. 
Forster, Brooklyn, N. 

404,680 Telephone support; Charles W. Brown, 
Montreal, Quebec, Caneda, assignor to the Bell Tel- 
ephone Company, of Canada, same place 
404,687 Electric railroad; Leo Daft, 


Unison device; George F. Oehmed, New 


Bradley, 


567 


Plainfield, 
404,698 Portable electric lantern; William Frisk- 
muth, Philadelphia, Pa. 


104, 669 Galvanic battery; Willam Frishmuth, 
Philadelphia, Pa, 
ane 712 Detachable brush holder for dynamos ; 


Jes F. Kester. Terre Haute, Ind., assignor of 
three -e-fourths to Joseph H. Briggs, same place. 

104.713 Armature, core for dynamos; Jesse F 
Kester, Terre Haute, Ind., assignor of three-fourths 
to Joseph H. Briggs, same place. 

101.714 Regulator for dynamo-electric machines 
or motors; Jesse F. Kester, Terre Haute, Ind., as- 
siznor of three-fourths to Joseph H. Briggs, same 
place. 

404,715 Brush spring for dynamos; Jesse F. Kes- 
ter, Terre Haute, Ind., assignor of three-fourths to 
Joseph H. Briggs, same place. 


104,783 Regulator “aad electric motors; Alfred 
Gartner, Newark, N. 
404,501 Electric ae for alternate = es 


Marmaduke M. M. Slattery, Fort Wayne, Ind., 
signor to the Fort Wayne Electric Light Oompeny, 


same place. 
104,813 Electric cable terminal; Robert H. Wid- 


dicombe, Chicago, Ill., assignor to the Western 
Electric Company, same place 


PATENTS. 


Electrical Reiion Patent Bureau 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N. ¥. T. J. MCTIGHE, Manager. 
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Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, IIL. 


MANUFACTURERS OF THE 


AMERICAN 


Leather Link Belt Go. 


*“‘American Patent 
Jcint ”” 


Leather 
P! Link 
| felting 


Specially 
adapted to 


| DYNAMOS. 





Improved Sperry High and Low Tension 
Systems of Arc Lighting, 
Claiming the Highest Efficiency, Reliability " " 

and Durability. Perfect Regulation. anit 





THE NATIONAL 


GALVANIG BATTERY 


UNEQUALED FOR 


BELLS, TELEPHONES, | 
GAS LIGHTING, ETC. | 


PLATINUM CARBON CONNECTION. 
PERFORATED BODY. 
The only real improvement | 

of a POROUS CUP. | 


NO SOAKING REQUIRED. 
ALWAYS WORKS INSTANTLY, 
WILL LAST A LIFE TIME. 
SIMPLE, CLEAN, DURABLE. 
Write for circulars & prices, 
THE NATIONAL 

GALVANIC BATTERY Co. | 
241 Main St., CINCINNATI, 0 
18 Cortlandt St., NEW YORK. 











FACTORY, 46 & 48 FERRY ST., 
jeenner: 32 CLIFF STREET, > NEW YORK. 


Me W YORK. CHICAGO, BOSTON. PHILA. 


WM. MARSHALL, 
MANUFACTURER. 
Standards aSpecialty 


Rooms 2 and 4, University Building, New York. 


THE LEHIGH VALLEY 


CREOSOTING CO. 


PERTH AMBOY, N. Jd. 
Creosoted Lumber, Underground Con- 


| duits, Telegraph Poles, Piling and Ties 
Furnished. 


WALTHAM 




















NOTICE TO THE TRADE. 


BOCART, 
2 Union Sq,., N, Y., 


Is the sole owner of U.S. 
Patents covering certain 
Electrical Gas-Lighting 
Burners, Cut-Offs, Bur 
giar Alarm, Gas-Lighting 
Attachments, and other 
electrical appliances con 
nected therewith, all of | 
im which are manufactured | 
exclusively by him, and | 
are sold to the trade on | 
the most favorable terms 
EXPERTS will use none 
i) other,on account of their 
} superior workmanship, ! 
| and practical utility. 
| Suits are now pending 
in the U.S. Circuit Courts 
against infringers of the 
gart Patents in the 
cities of New York, Phil- 
adelphia and Boston. 
Illustrated Circulars, 
price-lists and discount Manufactured and Warranted by the 


Auto- trade on application, a AMERICAN WALTHAM WATCH CO. 


| matic.companied with busin 
WALTHAM, MASS. 


card. 
LOW PRIC BATTERY LAMPS. 


HIGH EFFICIENCY. 
= PHCaNIs= 


INCANDESCENT LAMP C0. 


15-17-19-21 N. CLINTON ST., CHICACO, ILLS. 
LAMPS TO FIT ANY SYSTEM: ANY VOLTAGE OR CANDLE POWER. 








WATS HES 


are the best for electricians, railroad men, 
engineers and others whose vocation re- 
quires a watch that is both absolutely non- 
magnetic and an accurate timekeeper, 






Barth- 
oldi, 





SERIES LAMPS. 
LONC LIFE. 





MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large bd for creosoting Lumber, R. R. Ties, 
Telegraph Poles, &c., &c. 


SEND FOR CATALOGUE. WILLIAMSPORT, PENN. 
DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS CUP IS STAMPED WITH OUR LABEL AND TRADE MARE. 








TRADE |! 


GHNDA 


MARK 


PATENTS 


NOv.16,1880. MAY?? 
JAN, | -'84. gant? 


AUG. I) (85. AUC A. 
MCH.27- 88. AP” E 





GENUINE * GONDA POROUS CUP” 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY CO., 149 W. 18th Street, N. Y. 


“GONDA” BATTERY COMPLETE. 


Eveene F. Pai.uips, President. W. H. Sawyer, Secretary and Electrician. 


AMERICAN ELECTRICAL WORKS 


MANUFACTURERS OF 


Patent Finished |nsulated 


=) ELEGTRIG WIRES, 
‘ TELEPHONE AND ELECTRIC CORDAGE, 
Buti Light Wire, Magnet Wire, 


PATENT posers covaneEe wae, OFFICE 
NUNCIATOR WIRE, LEAD - ENCASED wi, 
ANTI-INDUSTION AERIAL AND UNDER- 
GROUND CABLES, ETC., ETC. . 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 


Detroit Electrical Work 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunciators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MIC=rz. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEWGV YORE. 
Manufactory, F.ushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Flectroliers s# fombination Fixtures 


UNSURPASSED FACILITIES 


For producing fixtures of the most approved designs for any system of 
font NCANDESCENT LICHTINC. 
Special designs furnished upon application. Suggestions from architects and 
decorators faithfully executed. 


D AN. 

















Faack mana 











Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLA TIN UO M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


This is the Dust-Proof Washer. 


D. W. Baker. 











sy no BELLS wrert: 
HAZAZER & STANLEY, 


ELECTRICAL HOUSE FURNISHINGS, 


32 & 34 FRANKFORT STREET, 
NEY YORK. 


THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers iu 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
“Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 

of various sizes for Incandescent Lighting.e 


Spikes, Pole Steps, Lag Screws, Drive Serews, 
Turn Buckles, Ete, 
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“NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


JOHN H. CHEEVER, Treasurer. 
The Oldest and Largest Manufacturers in the United States of 


| VULCANIZED RUBBER 
ARC LIGHT CIRCUITS, | 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 
620 Atlantic Ave., BOSTON. 2 


ELEC 


RepnsteinFlectric (0. 
INCANDESCENT LAMPS 


—= FOR -—— 


12 






































In every form adapted to mechanical pur- 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 

», Largest Belts made in the World for the 

p | principal elevators at Chicago, Buffaloand 
ew Yor 








ail We make a Superior Quality of Belting for 
| Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SALESROOMS. 

San Francisco, 14 & 16 Main S8t., 
Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Baffalo, 124-128 Washington St., 

New Orleans, 54 Canal St 

Kansas City, 1311 & 131 3 ‘West 12th S8t., 
Richmond, 1206 East Main St. 





| Philadelphia, 308 Chestnut St., 
Boston, 52 Summer St., 
| pag ea 151 Lake St., 

+ Louis, 907-911 North Main St. * 
cases, 1601-1611 17th St., 
Charleston, 160 Meeting St., 
Minneapolis, 28 South 2d St., 
| Cincinnati, 161-165 West Pearl St. 

Cleveland, 176 Superior St., 
European Branch, Hamburg, Germany, Pickhuben 5. (Freihafengebiet). 


THE TRENTON ENGINE.|"9,ELEPHONE MANAGER.—< 


AUTOMATIC CUT-OFF, thoroughly competent Telephone 





namin 





CTYUYIMIIINUEL LL me WW 





181-189 MERCER ST., NEW YoREK. | 


——- MANUFACTURERS OF—— 


Electric Light Appliances, Fittings, [nsulated Joints, Fixtures, 
GLOBES, SHADES, FANGY LAMPS, 


BETC., ETC., BTC. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 


WRITE 


18 PARE ROW , 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

NEV YORE... 





Plating Machines that re- 
— a speed from 1800 to 

600 revolutions per minute 
are Useless Toys. 


$100.00 


THB 


LITTLE WONDER” 


DYNAMO-ELECTRIC 
MACHINE. 


Over 1000 in Successful 
Operation. Has the largest 
sale ofany Electro-Plating 
Machine. 






























. SEND FOR 
b CATALOGUE 
OF 1880, | 






Manufactory and 
ces, 


Newark, Wl. - 


H 


| conductive one, 
rice Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
| vice.’’ Sent free on application. 


BALANCE VALVE, 
POSITIVE EXHAUST. 
ECONOMY, DURABILITY AND CLOSE REGULA- 
TION GUARANTEE 
PHENIX TRON UO., ea N, J., B’ldrs 
F, Van Winkle, 91 Liberty St. N.Y. Agent, 


A MAN thoroughly up in making of 
the filaments of incandescent lamps, 
is open to manufacture or instruct, or to 
build and operate the whole apparatus or 





any part of it. No patents. Flashing, 
Plating, Carbonizing, &c. Address 
LAMPMAKER, 
ELECTRICAL REVIEW, 
Box 3329, NEw YORK. 





Manager of long experience is open 
to an engagement. Can furnish the 
best of references from present em- 
ployers. 
Address, 8S. W., 
care ELECTRICAL REVIEW. 


WWANTED.—The address of H. F. 


Slocum, formerly of H. F. Slocum 





| & Co., dealers in Electrical Supplies, Sara- 
| toga, N. Y. 
| confer a favor by mailing it to the ELEc- 
TRICAL REVIEW, 13 Park Row, New York. 


If known to any one they will 





Washburn & Moen Mfg. Go. 





WORCESTER, 


MASS. 


MAKERS OF 


IRON *& STEEL 


MANUFACTURERS OF 


lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 


Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 


Send for 


. New York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE ST. 





FC.00 DRICH HARD REE BER, RG. 
ie el liek 


—— 
ee 


E] derfacturers of 
NY Haro RUBBER GOODS 
FoR” BOBS TR ICaL Purposes 


BPECIALTIES OF ALL KINDS°TO ORDER 
re Grarocue. — 


— 


30% | : 
mae | | | 


——— 7 GER or 


C—O 


ae “fs Som FUBBER Goods 


SIZES 


4 JIBINC ALL 


| 

a | 
} 
} PURE 
° —— 
| 


Russe TAPE , 


ay ee 
for ELECTRICAL yuerosaa 


CT Te 


ge Sw, 0. 


AHRFRON 


WORKS 


RFUBBER 
3 _ AKRON, 


OHIO 


S.Y. L7-HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. | S. Y¥. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 














E"ARADAYVY CARBON Co. 


ELEGTRIG LIGNT GARBONS, prevssynce, pa. 
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JNO. A. BARRETT, Vice-President and Consulting Electrician. 
FRANK A. PERRET, Electrician. 


THE ELENTRON MANUFACTURING COMPARY 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 


OUR FAN OUTFITS ARE VERY HANDSOME AND RUN VaR STILL. 


MANUFACTURERS OF 


Perret Electric Motors »° Dynamos 
SMALL SIZES A SPEGIALTY. 


1-8 TO 2 H. P. 





w. D, SARCENT, President. 
E. H. CUTLER, Treasurer and Manager. 























THE DISTINCTIVE FEATURES ARH: 


AZ LAMINATED FIELD MACNETS, 
- LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD, 


jy EXCELLENT WORKMANSHIP. “= — 
pal In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. ae ch higher eftcieuey is Ubtained than 


Careful Investigation Invited.  Oatalogues Furnished on Application. is possible otherwise 


SPRAGUE ELECTRIC RAILWAY & MOTOR CO. 


The adoption of the Improved Sprague Electric Truck by the 


PENNSYLVANIA RAILROAD COMPANY, 


for their system of street railways at 
——= ATLANTIC crryvy, NEwoOZT JERSEY, = 


as well as the large orders which we have received for street railway apparatus from street 
railway companies in 




















BOSTON, MASS., SCRANTON, PA., CLEVELAND, 0., HARRISBURG, PA., 
PITTSBURG, PA., WILMINGTON, DEL., RICHMOND, VA., WILKESBARRE, PA., 
ST. JOSEPH, MO., ASHEVILLE, N. C. CINCINNATI, 0., SALT LAKE CITY, UTAH 


shows the confidence which street railway managers feel in the Sprague Electric System. 











FOR CIRCULARS AND FULL INFORMATION, ADDRESS 


SPRACUE ELECTRIC RAILWAY AND MOTOR CO., 


16 and 18 Broad Street, NEV YORK. 


Dart ELectric Licnt GompPaAny, 
Executive Offices, {15 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, *« to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


“C, & C.” ELECTRIC MOTOR CO, 


402 & 404 Greenwich St., New York. 


EFFICIENT ELECTRIC MOTORS, 


MANUFACTURED FOR ARG AND INGANBESCENT CIRCUITS. 
AUTOMATICALLY REGULATED 


NEW ENGLAND OFFICE, 32 OLIVER ST., BOSTON. 
WESTERN OFFICE, 139 & 141 ADAMS ST., CHICAGO. 
SOUTHERN OFFICE, 25 CARONDELET ST., MEW ORLEANS. 
PHILADELPHIA OFFICE. 301 ARCH STREET. 
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Empire Gity Electric Co.. 


15 DEY STREET, NEW YORK. 














0. E. MADDEN, President. E. T. CILLILAND, Vice-President. 
‘MANUFACTURERS AND \t 
e 
New York, June 10, 1889. DEALERS IN os 


Dear Sir: 


We can furnish you with 
INCANDESCENT lamps of LAT- 
EST designs and BEST MANU- 
FAGTURE at REASONABLE| 
PRICES, from 1-2 candle power) 
to 150 candle power, and from| 
3 to 110 Volts. 

IN ORDERING lamps please 
designate what make of| pis 
SOCKET they are to fit, as we 
can furnish them to fit nearly | 
all usually made for the \ 
market. reas 

Will be pleased to quote 






\ 
prices in large or small lots, | WY ,y G 
a a Yours, etc., | v ne een Estimates — et acoaer® — 
~~ = —— ; | 3 Yorrespondence Solicited. 
a The Empire City Electric C0, \\ ght Discount Sheet “aa in the Trade on 





DR. GASSNER’S DRY BATTERY 


GREAT AND MERITTED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 


Longer Length of Life. No Glass, consequently no Breakage. Easier and more Convenient 
to Handle. High or Low, Temperature does not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 


WRITE FOR CIRCULAR. 


A. SCHOVERLINC, 
111 CHAMBERS STREET, N, Y. 


For the Electricai Review’s New 
W F i t E Catalogue of all Electrical and Sciep- 
tific Books. 
ET Vw 


18 PARE Row , NW. YORE. 














HIGHEST TESTIMONIALS. 


FOR SALE AT 














The Western Electric Co., Chicago, I/II. 
and California Electrical Works, San Francisco, Cal. 








VITALIS HIMMER, Manager. 


ON BIsECTRICAL SUBIECTsS 
Will be mailed to any address, postage prepaid, on receipt of price, Adzrccs, 
ELECTRICAL REVIEW PUB. COMPANY, 
18 Park Row. New York P.0. Box. 3,329. 

















THE BEST —— 


Disque Leclanche Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


- OVER 200,000 USED IN THE PAST eAcTiION ALL GIVING ENTIRE SATIS- 


ASK ANY ONE OF THE MANY USERS OF THE SAME. 


i THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


Wi PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
a Porous Cups, 35 cents, Subject to Discount in Quantity. 


E OF MANY: “‘WE ARE USINC ABOUT 6,000 CELLS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 


ON 
i) J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY 
7 Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.”’ 


J. H. BUNNELL & GO., 


106 c& 108 Liberty Street, NEV YoR =z. 
Send for our Latest Catalogue No. 6, of January, 1888. 
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a e Porcelain Electrical Supplies and Specialties, | NEW PUBLICATION. 








MANUFACTURED BY a 


EMPIRE CHINA WORKS, wscomwonrre waxuE 
144 & 156 Greene $t., GREENPOINT, BROOKLYN, E. DN Y, 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, | a OF : — . F 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 


[IMPORTANT ELECTRIC LIGHT 4ND POWER. 


TO ALL INTERESTED IN By A. R. FOOTE. 


Address: P. O. Box 673, Cincinnati, Ohio. 


AMERIT AN EXPORT Th Allk 12mo, Handsomely bound in Vellum Cloth, Price, $1.00. Sent on receipt of Price. 

















From the MANUFACTURERS’ KECORD, Baltimore. 
EXPORT AND FINANCE is a weekly journal This handy and popular treatise shou d be in the hands of every well informed 


American. It is an attempt to present, in a popular way, the merits and applications 
devoted to the interest of the American Manu- of Electricity as a source of light and power, with especial reference to its use for the 
purposes of municipalities and manufacturers. The author is a thorough master of his 
facturer, Merchant, Banker and Exporter im | s:bject, and in the compass of about two hundred pages, groups a variety of information 
not to be elsewhere easily obtained. 

opening up and extending American trade and The volume deals with the Arc and Incandescent Light, the relations of Electricity 


and Gas, the Electric service of Cities, Electric Motors, and other applications of the new 


commerce with the South American Republic, power. Much of the information afforded is in the shape of practical essays by well 


WwW known specialists in Electro-Dynamics. Other questions discussed are Municipal Owner- 
Brazil and the est Indies. ship of Commercial Monopolies, Municipal Management of Manufactures, State and 


The South American trade now amounts to Municipal Legislation, Economic Aspects of Trusts, and Joint Stock Associations. The 
volume contains also, a valuable appendix, in which mechanical and electrical terms are 
about $500,000,000.00 annually—90 per cent explained in untechnical language. The work is designed principally to benefit those 
interested in obtaining municipal franchises, promoters of Electrical enterprises, and 
of which goes to Europe. Every American | manufacturers of Electric Supplies, Motors, Machinery, etc. Its general interest, however, 
should make it a popular publication. 


CORLISS | MLANE & BODLEY CO, 


citizen wanting to help in securing this 





“Enormous Trade for this Country,” should 
immediately subscribe for EXPORT AND 
FINANCE, Price, $5.00 per annum. 









AUTOMATIC CUT OFF 


ENCINES 


Unrivalled for Strength, Dura- 





Address, | » bility and Close Regulation. 

| CONSTRUCTION OF COMPLETE 

PLANTS A SPECIALTY. 

Export and Finance Publishing Go., — Sg yyy pg Pd 
5 BOWLING GREEN, NEW YORK. | sOINCINNATE, O. 





C. H. Jackson, Prest. Epwakrp S. Perot, Vice-Prest. Jas. P. McQuaing, Sec'y and Treas. 


THE NATIONAL GONDUIT M’F’G GOMPANY’S 


WROUGHT IRON CEMENT-LINED PIPE. 


FOR ELECTRICAL SUBWAYS. 


In use by the Metropolitan Telephone and Telegraph Company of New York; by the Bell Telephone Co. of 
Buffalo; by the Police and Fire Departments of New York and Chicago, etc. 


THIS SYSTEM I$ PARTICULARLY ADAPTED FOR ELECTRIC LIGHT, TRUNK & DISTRIBUTION. 
ADDRESS THE COMPANY, TELEPHONE BUILDING, NEW YORK. 











BOSTON, MASS 
8 OLIVER ST 
PHILADELPHIA PA 4 
| TRE) BROWNLED & CO., 
agar ERSONST = DETROIT, MICH. 
CHIC” as sutf CEDAR TELEGRAPH POLES. 
R oe WAS ] CAR ONDE LET Sy MANUFACTURERS OF 
NEWY Si Fi24 Cross Arms, Pins and Brackets, Oak and 
, + SAN FRANCISCO, CAL Locust Pins, CEDAR TIES, 
THE wile \ h A , i “eS I, séI M SSION ST For Electric Railways. 
rr Oy \C. 2 aan LONDON.ENG.114 NEWGATE ST 
‘ Ree Le Sag DAD om WEL M STER.ENG ; 
GORTLANDT ST. N.Y * S TM PAN ANCHE: ayitoiN 
~~ f = LK PARIS FRANCE 








W.R. OSTRANDER &CO. 
21, 23 & 25 ANY ST., yaw YoRx, 


Manufacturers o' 
SPEAKS TUBES WHISTLES. 
NUNCIAT 

Electric. 2 Mechanical "Belix 
FACTORY, 


De Kalb Avenue, 
BROOKLYN. 
Send for Illustrated 
Catalogue. 


HAVANA CUBA 
¢ A FLA HA BANA 


| agURNE.AUSTRa , 4 
Mt Aw 








WATER TUBE STEAM BOILERS. 





ELECTRICAL REVIHW 








THOMSON-HOUSTON SYSTEMS 


Electric Arc and Incandescence Lighting, 


AND THE 


ELECTRICAL TRANSMISSION OF POWER. 


DYNAMOS AND LAMPS FOR ELECTRIC ARC LIGHTING. 
DYNAMOS # LAMPS FOR INCANDESCENT LIGHTING. — 


DIREGT GURRENT APPARATUS. 


Alternating Current Apparatus 






































GENERATORS AND MOTORS FOR 
STATIONARY AND RAILWAY WORK. 








All Necessary electrical appliances for comolete outfits for 


Central Stations and Isolated Plants. 
THE THOMSON-HOUSTON ELECTRIC CoO., 


620 ATLANTIC AVENUE, BOSTON, MASS. 148 MICHICAN AVENUE, CHICACO, ILL. 
WALL’ AND LOYD STREETS, ATALNTA, CA. 
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1TH | 


Westinghouse Eleciric Compan 


Pittsburgh, 


Electric Light and Power 


FOR ALL PURPOSES. | 


Distribution by Alternating Currents, 


Central Station Outfits, Isolated Outfits 


Incandescent Lighting, Arc Lighting, 
MOTORS, METERS. 
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THE WESTINGHOUSE ELECTRIC COMPANY, 


[70 Gentral Station Plants Sold in Thirty Months. 


OFFICES _ IN ALL LEADING CrIrTrIEs. 
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- THE = 


Double Cylinder law Battery. 


THE STANDARD FOR ALL OPEN CIRCUIT WORK. 


ITs NIN TE YEAR. 








The Negative Element has 147 square inches of surface which is more than double the surface 
found in any other! The Cell contains 21g pints of solution which is nearly 
double that in any other cell! 


No Running Over or CGreep- 
ing of Salts. 


No Evaporation. 
No Corrosion. 


No Renewal of Negative 
Element. 


Requiring no Gare. 


HAOUIOET 





ene nothing for Renew- | 
als except for Zinc and | 
Solution (a trifle) in| 
from two to four years. 


White Flint Glass Jar. 
Black Rubberoid Gover. 
Lock Seal Top. 

Pure Zinc. 

Pure Sal Ammoniac. 
Fewest Parts. 











444 ins square, 714 ins. high. 


THE LAW BATTERY IS KEPT IN STOCK AND FOR SALE BY ALL 
RELIABLE SUPPLY HOUSES. 


CEO. L. HENZEL, San iaeenetin Cal., for Pacific Coast, 
HIBBARD ELECTRIC M’FC & SUPPLY CO., Montreal, 
CHAS. A. STRELINGER & CO., rey Mich., for Detroit. 


The Law Telephone Co,, Sole Makers, 


AGENTS : for Gasniibs. 


112 LIBERTY STREET, - - = 


NEW YoRE 


The Mitchell Yance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAKERS OF 
ARTISTIC 


+ Combination Fixtures 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 


carried out with fidelity to the given motive. 
| 
| 24th & 26th Sts. & 10th Ave. 


SALESROOMS, 


No, 836 & 838 BROADWAY, 
NEw Torx. 


THAGKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


MANUF AOTORY, 





GAS, ELECTRIC #@ COMBINATION FIXTURES 


| 


For any Incandescent System. 


Philadelphia, Pa. 





JUST ISSUED FROM THE PRESS. 
“The Electric Railway, 


BY FRED HN. MIPPLE. 





A new and original book 
business man without the use of mystifying technical terms, and 
formula. There is information in it of value to the owner, the 
officer and the employe of every street railway or user of power 
for any purpose. 


CONTENTS: 


Historical Development of the Modern Method of Producing 
Electricity. 
How Electricity is Mechanically Produced. 


Practical Thoughts upon the Lines of Force and the Production 
of Motion. 

Some thing about Primary and Secondary Batteries. 

How Electricity is Applied to Street Railways. 


The Application of the Motor to the Car. 


Early Attempts at Electric Propulsion with the Roads now vad 


Operation. 
Some of the so-called “Systems” of Electric Street Railways. 


Application of Electricity to Elevated and Underground R: 1ilways. | 
Applying Electricity for | 


Cost of Producing, Transmitting and 
Street Railway Purposes. 

Some Further Comparisons of Electric 
Methods. 

The Electric Motor for Stationary Power Purposes. 

The Importance of Economical 
Current. 

The Utilization of Water Powers for Electric Transmission. 

The Purchase and Care of Good Belts. 

Some of the Possibilities of Electric Street Car Propulsion. 


Propulsion with other 





One Nundred and Fifty Illustrations. 





Price, Paper Cover, $1. Bound in Flexible Russia, $2. 


FRED H. WHIPPLE, DETROIT, MICH. 


Send your name, business and address, and be correctly reported in Whipple’s 
National Electrical Directory. 





5 Telegraph and Telephone Supplies, 


| Opp. Williard’s Hotel, WASHINGTON. D.C. 


designed to inform the practical | 


Steam Power to the Electric 








ROYCE & MAREAN, | WW Sythe act 1h 
ELECTRICAL APPARATUS 


to manufacture. Fine solid CAST- 
INGS for Dies, Moulds, Dynamos, 
Motors, &e. 

MANUFACTURER, 


No. 1408 Penna. Avenue, P. O. Box 886, 








TF * I, 


Ving GS & SP CH10ey 


New Haven, Conn 
WoT MANUFACTURERS of ase 
BILLINGS PATENT CONN 


PURE COPPER DROP FORGED COMMUTATOR BARS, 
CARBON TONGS , FOR ELECTRIC MOTORS OR GENERATORS. 


ARNO NASES, > . os | 
/ EXE BOS, me CF oO 
2 PAT’D Nov.6.88\, 


= WRENCRAES PLUERS, 


CO TATOR R CGoaoe NUTS, 
DROP. FORGING S or eponze COPPER IRON AND STEEL OFALL DESCRIETIONS. 








CHARLES R.VINCENT & CO., 


15 CORTLANDT STREET, NEW YORK, 


Ball High Speed Automatic Gut-off Engines 
<ieente VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished ¢ and Erected. 


GIVES 
MORE 
POWER 
USING 
LESS 
WATER 
THAN 
ANY 
OTHER 
WHEEL. 





COMTI SAR AAAEAA 


Seno FOR CATALOGUE. 


JAMES LEFFEL && Co. 
SPRINGFIELD, O., oR 110 LIBERTY ST., N.Y. 


THE OLD RELIABLE 
—LEFFEL— 
WATER WHEEL. 









ww. EX. COoOLes, 
Electrical Engineer and 
Consulting Electrician, 
321 EAST 14th STREET, NEW YORK. 
Tests, Measurements and Estimates of all kinds. 


Sole Agent of the Phoenix Incandescent Lamp Co. 
Lamps for any System and Candle Power. 
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— FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 


Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 


OVERHEAD CONDUCTORS. POINTS OF SUPERIORITY. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids ‘‘flashing’’ at wheel or A SINCLE MOTOR CEARED TO BOTH AXLES WITH 


line contact. IMPROVED NOISELESS CEAR. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM | rvexisiity serween motor AND CAR AXLES, 


contains new features that will commend it to the careful INSURING CLOSE MESH AND PREVENTING 


attention of Street Railway Managers looking for reliable, BREAKING FROM SUDDEN STRAINS. 
easily operated and efficient electricat apparatus, de- The use where desirable of a separate motor truck, 
signed to stand the test of work. making a six wheel car, securing greater comfort to pas- 


The FISHER-RAE SYSTEM sengers; motor trucks easily and quickly detachable, 


enabling change of motors from closed to open cars. 

can be placed upon existing roads without alteration of CORRESPONDENCE solicited, estimates furnished, 
track or road-bed, and upon cars in use without er, and references given to important roads now in success- 
tion to traffic of road. ful operation. 


DETROIT ELECTRICAL WORKS, 
7th and Woodbridge Streets, DETROIT, MICH. 
HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIFE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


% PATENT “K K.” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORK AGENT. 


POND ENGINEERING CoO., 


. ENCINEERS AND CONTRACTORS. 
n Complete Steam Plants for Electric Light and Power. 
: designed 
























































Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., 
with special reference to the Highest EFFICIENCY. 


Our Extended Experience Fnables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
SEE THAT ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 





are SD, “Paillart’s Patent” ECLIPSE FRICTION CLUTCH PULLEYS 

ALL peor COUPLINGS. 
ee BEST IN USE. 

Spring wn Oe. Goes the heaviest and most satis- 


IMITATIONS. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


Largest Electric Light Plants, 

Largest Saw Mills, 

Largest Flour Mills, 

Largest Elevators and 

Largest Packing Houses in the 
Country. 


Is engraved on each movement 





18 size full plate movement. 





Split Clutch Couplings and 
Pulleys a Specialty. 








ON BELHCTRICAL svnsnCorTs ee ee Eclipse Wind Engine Co., 
BOOK ECTRICAL REVIEW PUB. € RLECTRIC LIGHT STATIONS BELOIT, WIS. 


ELECTRICAL REVIEW PUB. COMPANY, 
3 Park Row, New York. P. 0. Box, 3,32 Designed and Completely Equipped. Send for New Catalogue, 
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+ SOME OF THE MOST PROMINENT PLANTS < 





FROM APRIL 


WIRED AND INSTALLED BY 


LEONARD & IZARD, 
Consulting & Contracting Electrical Engineers, 


1st, 


1887, 


TO MAY Ist, 1889. 


ISOLATED PLANTS 


OFFICE BUILDINGS. 


The Rookery, La Salle and 


fo erence act sm OEE Chicago, Tll. Iowa State Penitentiary 
Auditorium Building........... bie 4 


Phoenix: Buliding........-0. 60600. = Public Library .. 
C., B. & Q. Office Building ...... ” 
Panton Bae. .....060scc00s0- Omaha, Neb. 
U nited States Express Building..Chicago, Ill. 

‘Herald Publishing Building. “Omaha, Neb. 
First National Bank Building. . 





Murray Hotel. 


Grand Pacific Hote). 


Montauk Block................:- Chicago, I. ditional. .... ‘ 
hn” ar Omaha, Neb. Plankinton House ..... 
Shepard Brooks Building........ Chitago, I Kuhn's Hotel............... 
Sheldon Building................ cs Woodruff Hotel. ......... 
Hathaway Building.............. Milwaukee, Wis. 


Chicago Telephone Building..... Chicago, Ll. 
he Block aa 
ee TS A 
"Building. 
National Life Insurance Bldg... 


R’y Co.'s W. Milwaukee Office — *s Theatre... 


.Chicago, Tl. Auditorium 


H. M. Kinsley’s resi 


Opera House (H. Nunnemacher). Milwaukee, 


Illinois Eastern Insane Hospital. Kankakee, Ill 
INinois South’n Insane Hospital. Anna, Il. 
lowa Agricultural College 


Ames, Ia. 
Fort Madison, Ia 
Minneapolis, Minn 


HOTELS. 


Omaha, Neb 
Chicago, Ill 
ad- 


‘Milwaukee. Wis 
Chicago, Ill. 


THEATRES. 


Minneapolis, Minn. 
Wis 
Chicago, Ill. 


RAILROAD STATIONS. 


Milwaukee, Wis. 


Milwaukee Evening Wisconsin 

ND sciicialn cata detaeawser nes Milwaukee, Wis. 
} + Life Insurance Wells Street Depot, C.&N.W.Ry.Chicago, Tll. 

« | ee Ss a y) Y 
Lumber Exchange .............. Sinsenpett Minn. — ae Ag ight Depot, C. 
Milwaukee De ~A C., M. & St. P. 
PUBLIC INSTITUTIONS. Ry. Co......... Vs 

National Soldiers’ Home ........ Milwaukee, Wis. 
Dakota Penitentiary............. Sioux Falls, Dak. FACTORIES. 
Layton Art Gallery.............. Milwaukee, Wis. Muscatine Oatmeal Co. . 


Shattuck Schools................ Faribault, Minn. 
St. Mary’s Hall.. ene ” 
Dakota Hospital ‘for Insane .... Yankton, Dak. 
State Public Schools. ......Owatonna, Minn. 
Notre Dame eer Pemesereel Notre Dame, Ind. 
Presbyterian Hospital -Chicago, Il. 

New County Asylum ..... Milwaukee, Wis. 


9 Crane Bros. M’f’g ( 
Illinois Northn. Insane Hospital. ‘Elgin, Il. 





Anglo- American Prov. Co.. 
ing houses at Chicago, Iil., 
Caseade Mining Co ....... 
E. W. Gillett, Spice Mill. 
F. K. Stevens, Shoddy Mill 
Armour &Co., sae Stock-yards 
‘o.’s Shops.. 
Swift & Co,, Packing-houses. 


Muscatine, Ta. 


Pack- 


and Omaha. Neb. 


...... Sioux Falls, Dak. 


Chicago, Ill 


“ 


CENTRAL 


Winona Electric Light Co........ Winona, Minn, | Elgin Edison Light Co. 
Olney Edison INuminating Co. ..Olney, Ill | Peru et ie 
Paris Edison Electric Light Co. . Paris, Ill. | Supply 
Cascade Milling Co. . .»....Sioux Falls, D.T. | — 
Jerseyville Electric ‘Light and | 
Power Co . Jersey ville, 1, 
Jamestown Electric Light Co....Jamestown, D. T. 
Decatur Gas Light and Coke C ‘0. Decatur, Ill. 


Town of Leon.......... 
Edgewater Light Co.. ..Edgewater, Mil. Wauwatosa Electric Co 


Light and Water ; 


| E ba Illuminating Co.. om 
Antigo Edison Electric Light Co. Antigo, Wis. 


Elgin, Ill 


Peru, Ill, 


0 Cent: Heat and Power 


... Baraboo, Wis. 
..Monmouth, II, 


Leon, Ia. 
Wauwatosa, Wis. 


Chicago, Ill. 
.. Lockport, Til. 
Clinton, Ia. 


| Crane Elevator Co., Shope 
| Des Plaines Valley (€ - 
| “4 & N. W. Ry. Co., Shops 
, M. & St. P. Ry. c 0., Locomo- 
tive Shops... . .Milwaukee, Wis. 
| Selz, Schwab & Co... Chicago, Ml. 
| Kearney Milling Co , Kearney, Neb. 
1C.,B.& Q. Ry. Co., Aurora egg Aurora, Il. 
Thompson & Taylor Spice Co... .Chicago, Il. 
Sioux City Oatmeal Co Sioux City, Ia. 
Patten Paper Co.'s Mill..........Kaukanna, Wis. 
Chicago Copper Refining Co Blue Island, Il 
Heywood & Morrell Rattan Co. .Chicago, Ml. 
Wakem & McLaughlin . 2a sat 
Union Horse Nail Co............ - 
P. C. Hanford Oil Co.,WarehouseEnglewood, Ii. 
A. F. Bullen & Co.’s Malt House.Chicago, Ill. 
Marinette Iron Works Co ..Marinette, Wis. 
Dick Bros.* Milling Co. . . Quincey, Ill. 
Chicago Rubber Works. .Chicago, Tl. 
| Baker Wire Co......... .. Lockport, II. 
Penokee Lumber Co ...Bad River, Wis. 
| Escanaba Ore Docks... ......... Escanaba, Mich. 
Pullman Palace Car Co.'s oe Pullman, Ill. 
Maxwell Bros.’ Planing Mill .Chicago, Ill. 
Wisconsin Central Ry. Shops Waukesha, Wis. 
Geneva Grape Sugar Co. .Geneva, IL. 
Wilmington Paper Co........... Ww ilmington, Tl. 
Taylor Bros.’ Flour Mill. Quincy, Il. 
| A. W. Keenney’s Paper Mill... ..Kockford, Il. 
| Se huttler & Holtz, Wagon M’f’r’sChic AZO, i. 
Wright & Law ther Oil and Lead 
MM 2 4h ; od 
. T, Raynolds & ‘Co., Oi 
U S. Rolling Stock Co. ,Car § hopsHe gewisch, Il. 
Underwood & Co.'s P’ king house: sChicago, Ill. 
Demme & Dierke’s Furniture 
Factory.... 
C. Lamb & Sons’ Saw Mill. 
Menasha Woodenware Co 








“ 





Clinton, Ta. 
..Menasha, Wis. 


STATIONS. 


Burlington Electric Co. 
+. OS SS 
Co roll Electric Light and Power 


Burlington, Wis. 
setae . Lockport, Ill. 
.Carroll, Ia. 

.. Rushville, Ind. 
Light and 


Foren City Electric 


oe A, ae Rockford, Il. 
| Boone Electric 1 and Power 
.. Boone, Ia. 
BRAN CE 








Two Rivers, Wis. 
Milwaukee, Wis. 


Two Rivers Manufacturing Co. 
Pfister & Vogal Leather Co 
Superior Lumber Co.......... Ashland, Wis. 

V ulean Iron Works ‘Milwaukee, Wis. 

8. J. Murphy & Son, Lumber Miil.Green Bay, Wis. 
N. K. Fairbank & Co. a? Chicago, iii. 

é ranklin MeV) eagh & Co. 


MISCELLANEOUS. 


‘The Fair,’’ General Store... ....Chicago, Il. 


Marshall, Field & Co., Wholesale 
eer Fe ee 4 
pe ve Field & Co. ,Retail Store ” 
La Salle Street Tunnel. . : * 
Franklin McVeagh’'s Residence... " 
Oe Se Peres F * 
ER cccansacccecccacntenen Omaha, Neb. 


Union League Club........ ...... Chicago, il. 

Standard Club... ........ 

Steamer “ Puritan,” for the Graham & Morton 
Transportation Co. 

. W. Peck’s Residen nF 
Wyatt Park Electric Street Ry.. 
Alliance .. Alliance, O. 
ee eee Milwaukee, Wis. 
Lighting North Side (¢ ‘able Cars 

BM going through Tunnel. . 
M. & St. P. Ry. Co.,“ Patent ted 
Oe stem of Train Lighting ” 


Chicago, Ill. 
St. Joseph, Mo. 


Chicago, Ill. 


G. W. Gates’ Residence.......... ‘Oshkosh, Wis. 
M. Pullman’s Summer Resi- 
an PEE EES 6 Oy Alexandria Bay,N.Y. 


Atlantic City Electric Street Ry..Atlantic City, N. J 
Mandel Bros.’ Dr: Goods Store. .Chicago, II 
J. V. Farwell & Co.'s Wholesale 
Snr Sa 
C. H. Slack’s Retail Grocery . 4 * 
Topeka Rapid ae Electric 
Street Railway...... am 


“ 


Topeka, Kan. 


Oskaloosa, Ta. 
Ottumwa, Ia. 


Oskaloosa Edison Light Co. 

Ottumwa Electric Light Co. . 

Neenah and Menasha Gas and 
PITID TDD... «coc cceyscesee 

Electric and Water Supply Co. 

Broadhead Electric —_ Co 

H. A. Taylor. 


Neenah, Wis. 
Neilsville, 
Broadhead, Wi is, 
Hudson, Wis. 





OFFICES : 


OFFICE, (DHE ROOKERY, | 
Room 425 | CHICAGO, ILL. 


THE LUMBER EXCHANCE, Rooms 5 and 6, Minneapolis, Minn. 
N.W. MUTUAL LIFE INSURANCE BLOCK, Room 115, Milwaukee, Wis. 
TELEPHONE 1,256. 


JARVIS ENGINEERING COMPANY, 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 

ARMINGTON & SIMS ENCINES, 

JARVIS BOILER SETTING, 

to burn Anthracite Coal and Coke Screenings, 

| NATIONAL FEED WATER HEATER, 

NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 


Gi Oliver Street, Boston. 


SEND FOR NEW CATALOGUE. 


; Telephone 694, 





The PARKER-RUSSELL MINING & M’F’6 CO. 


ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


Sx. LOU. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 














Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom “ 
5 to 40 Amperes. 


ick make and 
reak uncontrol- 
led by the Handle. 


Correspondence So- 
licited with Electric 
Light Companies. 


W.B.Cleveland 


PROPRIETOR, 


183 Seneca Sticet, 
CLEVELAND, 0. 





Wwreitmyer Patent Furnace, 


MANUFACTURED AND SOLD BY 


"Foundry and Machine Department Harrisburg Car Manufacturing Co. 


| HARRISBURG, PA. 

















IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs, John Post, Jr. Co., 70 Kilby St., Bos 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Licht Bt., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH, MORSE & CO., KANSAS CITY, MO. 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

i8 PARE RO Nv 


WW, YORE. 


Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


Suxp ron CaTALoGug. 
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E HAVE A FEW MORE ANNUNCIATORS 
LIKE ENGRAVING, IN 4, 6 AND 8 DROPS, 


AT 95 GENTS PER DROP. 


THESE ARE GOOD MACHINES AND WORTH THE 
PRICE. 


CENTRAL ELECTRIC CO., 


SEND FOR SAMPLE. 


42 LA SALLE STREET, CHICACO. 





Send to us for all Kinds of ELECTRICAL SUPPLIES at Bottom Prices. 












CONDENSING OR 

COMPOUND. jo eGnaensine. 
16 Sizes, 5 to 500 B. P. Not yet by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. ‘“iiro0 8 > 


5 to 250 
8,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
_Well Built. Economical — Reliable, Over 300 soid the first year. 


All the abov. L | 
eae eaIa WEE Sena Rae 



































eaite Parts. 
talogues. 





HEADQUARTERS | 


——— ae 


NEW YORK CITY 


—— FOR — 


= WESTINGHOUSE 
ENGINES): 


TheWestinghouseMachineCo, pax 


PITTSBURGH, PA.U.S.A. 


15 CORTLANDT ST., NEW YORE. 
Engineers # Contractors, 


CENERAL ACENTS, 





STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 
MACHINES SHOWN IN OPERATION = 


BY THE MANUFACTURERS, 


Ee. Ee. Garvin & Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR TI.LUSTRATED CATALOGUE. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

Ev YORE. 


TE 


18 PARE ROW, NW 


BNEW ENGLAND 
BUTT 60., 


Providence, R. LI., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


Pig TELEGRAPH, 
TELEPHONE 


ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 













of Say eet 
for Sil Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 






SELLING DEPARTMENT IN THE UNITED STATES. 
NEW YORK, 


$s URGH, 
PHILADELPHIA, 
KANSAS CITY, 














































Fairbanks 
& Co. 





312" Union Avenne, 

1830 Seventeenth Street, 
1619 Capitol in, © F.C. Ayer 
Geo. M. Dilley & Sons. 





PINE E oer FS, Ark. 
KE city, 200 8. Main St. 
E. Granite yy a 
SAN F ANCISCO, 21 and 23 Proment St., Parke & Lac 
OR. See. ay St., Parke & Lacy Mch. Ge. 


N 
CHARLOTTE, | N.C. 36 
A. Sohege & st. ¢ The D. A. Tompkins Co. 
Imp. & Mch. Co. 
. E. James & Co, 









DALLAS. ex 
CHATTANOOGA, TENN. 










a LINE ENGINES 





OFC Be iy SRS 


«21 NoRTH 
7 Oh Stay -4e1 Om 


R. a WHITE, 


12 Pearl = oe a 6 ), BOS TON. MASS. 


IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 




















y Yi BEST MATERIAL, LOWEST PRICES, 
Y CORRESPONDENCE SOLICITED. 














Yip 
///4 THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 
Sampie chair and section of rail sent, express prepaid, to prospective purchasers. 

















16x24 DOUBLE BRAIDER- 


BELL HANGERS HAND BOOK 


By KF. B. BADT. 
106 Pages, 97 Illustrations. Pricy ONE DOLLAR 


Just the Book for those engaged in Selling, Installing or Hand- 
ling Electric Batteries, Electric Bells, Elevator, House or Hotel 
Annunciators, Burglar or Fire Alarms, Electric Gas oe Ap- 
paratus, Electric Heat Regulating Apparatus, Etc., 


THE ONLY BOOK OF THE KIND PUBLISHED. 


ELECTRICAL RE VIEW, 
Sent, postage free, on receipt of price. 31 Park Row, N. Y. 
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SEN D F OR Cc A T A L O re U E S of the Sollowing.yaee, jeeaten we 


Manufacturers and Dealers: 
ANNUNCIATORS, BELLS and PUSHES, BATTERIES and BATTERY SUPPLIES, 
PATTERSON CABLES, ELECTRIC LIGHT APPARATUS, INSULATED 


WIRE, TELEGRAPH INSTRUMENTS and LINE SUPPLIES, 
TESTING SETS, BUILDERS’ and REPAIRERS’ TOOLS and other MISCELLANEOUS APPARATUS. 
We are Sole Western Agents for the sale of A. G. DAY’S KERITE INSULATED WIRE, which, after years of exper- 


tence, we consider the best wire for the purposes for which it is intended. 


Western Electric Gompany, 277 South Glinton Street, Chicago, 


AND COR. THAMES AND CREENWICH STS., NEW YORK. 


q AIN, 16 Market Street, “ 
CHICAGO, ILL., 


General ett Work, in all branches of 
Electrical Engineering. Consultation, eto. 
Correspondence confidential. TRY ME. 











WELLINGTON 


’ Belt Holder 


The simplest, cheapest and | 

handiest device in existence | 

. for shifting Dynamo Belts. | 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 




















Vol. V. 113 Liberty St., New York. $2.00 Por Year. 
THE CONTENTS. "Is the Best Ad- 


| = 
STREET RAILWAY | inciuding 30 pages of reading matter and | Vertising Medium 


illustrations h hich to 

‘JOURNAL, ee nee of Street Railways in pehvengm:, whe . 
118 Liberty Street = United States and Canada. reach Street Rail- 
| A Directory of Manufacturers of |... 
NEW YORK. street railway appliances and materials. | Ways. 


Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Co., 














R. E. Gattauer, Secretary. Sole Manufacturers, 
ame W. B. Dowsr, Treasurer." 649 & 951 BROADWAY, WY. 
MANUFACTURERS 
The Celebrated BALL DYNAMOS and LAMPS ay pe pT BE fencteedestes. cies es 
name | WW, NEWT YORE. 
ARC AND INCANDESCENT LIGHTING, ““*“"“""" 








J. E. JEFFORDS & 60., 


This System is mechanically and electrically ape gonna bmg 
perfect and produces a steady, white and noiseless Root Electric Gas Lighter. Sather? = 4AM PS rina 
light with the minimum of expense, both as to the Cine ry By this system of Elec- | 26 years’ experience in this branch of the business. 


tric Gas Lighting, house 2716 to 2738 Salmon St., Philadelphia, Pa. 
and fixture wiring are | 7 - 
dispensed with. Each 


— A “ego and | ALL AUTOMATIC 
ee |... CUTOFF ENGINE 
on application M 

Liberal terms to agents, T L L E N Gl N E C ) 
Root Electric Gas Lighting Co., HE BA E RIE PA. 


Rooms 612, 613 and 614, 225 Dearborn St., Chicago. Eastern Agents, C. R. Vincent & Co., Room 16 
15 Cortiandt Street, New York. 
: mest 


== 


Automatic Cut-off Engine, RANKLIN : WAS. M WILKINS E WARI 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. ESTABLISHED 1SG7 


ane, 4 ARTRICK & ch RTER 


MODERATE PRICE, ANUFACTURERS OF AND D RS IN EVERY 


OVER 2,500 ENGINES IN.USE. : 
UL Ht IAL LPP | IN 


— SEND FOR CIRCULAR. — 
SOLE PROPRIETORS OF 


power required and the cost of repairs. 
For descriptive Circulars or Testimonials, address 


FACTORY: BALL ELECTRIC LIGHT CO., 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. 




















AMERICAN ELECTRICAL DIRECTORY For 1889 


PRICE, #5.00. 


1 : , ? ; PATENT NEEDLE ANNUNCIiATORS AND BURGLAR ALARN 
The best and most permanent medium for advertisers in the electrical WE MAKE A SPECIALTY OF 

field. Mm - “£LLS, DISQUE LECLANCHE BATTERIES, GAS-LIGHTING APPARATUS 
"he work reaches every electric light and power company in the coun- AND A FULL LINE OF 

try, besides telegraph and telephone companies. <9 ‘ > 
‘This year’s issue enlarged and improved. SUPPLIES FOR ELECTRIC BELL WORK. 
Lists and reports of electric light and power companies, reports of We publish Catrionn és oeectere  =ofieew 


National Electric Light Association, “useful tables, etc., etc. 
Send orders for copies of book, and for advertising space to STAR 


IRON TOWER CO., Publishers of 114 South Second Street. PHILADELPHIA, PA 
American Electrical Directory, Fort Wayne, Ind. 


THE NATIONAL CAREBORN CO. 


NB When applying for Catal i t Bi i G 











CLEHVHLAND, OHIO. 











MANUFACTURERS OF 


ELEGTRIG “LIGHT GARBONS AND BATTERY MATERIAL. 














June 15, 1889 





ELECTRICAL REVIEW 











THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS 


‘In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise, No Spark. 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., 


NEW YORK, 33 Church S8St,, 
PHILADELPHIA, 506 Commerce Street. 


WINDSOR, CONN. 


BOSTON, 620 Atlantic Ave., 











| 
| 








18 Fulton Street, Brooklyn, E, D. 








H.E.& C. BAXTER, 





INGOTS & MANUFACTURES adds | Oo Ss Pp al Oo R-B R Oo N Y E 


E U 
REC TRADE MARKS. | 


. aL | 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 


STATES ANTI 
)F THE U.S PATENTS 









For use with Acoustic Telephones and for gen- 
eral signal purposes. Works well on lines 
up to three or four miles in length. 





- | 
Send for Descriptive Circular With Prices. | 


Magneto and Extension Bells, | 
Hand and Power Generators of all Sizes. | 





Electrical Supplies of ALL KINDS manufactured and sold at 
the lowest prices. 


VIADUCT MANUFACTURING CO., 


BALTIMORE, MD, 





STORED ENERCY. 


ELECTRICAL ACCUMULATORS 


Railroad Car Lighting, 
Long Distance Lighting. 














Central Station Lighting 
Isolated Lighting, 




















ESPECIALLY ADAPTED TO 


STREET GAR PROPULSION 


AND 
For operating Central Station and Isolated Plants during 
periods of LICHT LOAD, enabling steam plant to shut 
down. 
Can be used with any Direct System for completely 


| displacing gas. 


The ONLY Company owning and supplying complete 
automatic Regulating Apparatus for use with Accumu- 


lators. 
anon WRITE TO 


The Blend! Agcimlater Ci, 


44 Broadway, New York, 


Stating system used, capacity of plant, power available 
and other requirements. 


Chicago Office, Phenix Building. Detroit Cffice, 30 Atwater St., East, 
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| | 





Fort Wayne Jenney Electric Light Gompany, 


EFORT VW AYNE, INDY. 


MANUFACTURERS 
OF THE 


SLATTERY [NDUCTION SYSTEM 


Incandescent Lighting 


AND THE 


Original J onmey System 
ARC LIGHTING. 













The most carefully worked , 
out and Complete Alternating 
System of Electric Lighting in © 
existence. Armatures and Con 
verters guaranteed. 12-16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed. 








ae eee 


CORRESPONDENCE 


SOLICITED. 





SLATTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 


New York Office, Room 45, 115 Broadway. omer Ht coy 61 nae” 
CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 
W. JI. BUCKLEY, Manager. G. A. WILBUR, Manager. 


EE. ADAM SUC’S;s CITY OF MEXICO. 


BENTLEY-KNIGHT ELECTRIC RAILWAY CO., 


25 & 22 TENTH AWVE., NEW YORK. 








Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. — 





ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 


ELECTRICAL CONTRACT WORK. eee eT ere eee een 





171 Randolph St., Chicago, Ill. 


MANUFACTURE THE CELEBRATED 


DIAMOND CARBON 
BATTERY, 


EVERYTHING IN ELECTRICAL HOUSE GOODS 
WRITE FOR OUR 


NEW ILLUSTRATED CATALOGUE, 
No. 647, 
IT 1S A JIM-DANDY. 


No. 671. Dunoms Carson Batrery. Eansas,City Office, 505 Delaware Street. 
FACTORIES, ANSOQNIA, CONN, Bastern Selling Agts,, T. F, Hunter & Co., 37 Church St., Now York. 





Detailed Fatinates sane and Ceateate taken for 
EQUIPMENT OF COMPLETE 


Steam and Electrical rn 
ANY SYSTEM 








ARG AND INGANDESGENT LIGHTING, | 
CENTRAL STATIONS, | 
| 


And ELECTRIC STREET RAILWAYS, operated overhead, 
underground or by storage batteries. 


Address, 


EUGENE T. LYNCH, Jr., Consulting Engineer, 


120 BROADWAY, NEW YORK, 











